Combustion rate anticipator 


In addition to control applications, L&N 
provides Speedomax" and Micromax® re- 
corders for all power plant temperatures, 
conductivity, pH, per cent CO», Oo, steam 
purity, smoke, frequency, voltage and cur- 
rent (both AC & DC) power factor, kw, 
rkva, kva, daylight intensity and humidity. 
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Load-frequency control & panel engineering 


YES, L&N DOES OFFER 
THE COMPLETE 


coal-to-kilowatt 


control 


and you get more than merely undivided responsibility. 
You benefit dollar-wise from the precision engineering 
which goes into the design, development and application 
of every L&N control component. The Speedomax® re- 
corders and controllers used, for example, are the same 
types of instruments preferred by research laboratories for 
extremely high precision and reliability. 


And of equal importance, when you specify L&N con- 
trol, you get the benefit of application experience based on 
the complete power plant problem. For in the past 25 
years, L&N Field Engineers have tackled —and solved — 
instrument engineering problems in every phase of com- 
bustion, superheat-reheat, and load-frequency control. 

So, if you’re thinking in terms of complete, integrated 
control and savings in operating costs for the long haul, 
look to L&N. Offices in 18 major cities, or 4910 Stenton 
Ave., Phila. 44, Pa. 


LEEDS IN NORTHRUP 


instruments eT automatic controls ¢ furnaces 
ii 


| 
{ | 
Superheat-reheat control 
\ 
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Part of complete Link-Belt conveying 
system, this belt conveyor carries 1800 
tons of coal per hour to storage bunkers. 
Self-propelled tripper is equipped with 
bunker seals for maximum dust confine- 
ment. 


Viti 


SURE ROAD TO LOWER HANDLING COSTS 
... catty the load via Link-Belt belt conveyors 


LINK-BELT offers you DELIVERS FULL RATED 
CAPACITY—Link-Belt follows 
the “total engineering through on every detail of the 


so necessary for top efficiency job, including electrical con- 


trols and even wiring and 

foundations. What’s more, 
DESIGNED FOR OVERALL Link-Belt will furnish expe- 
EFFICIENCY—Because of its rienced erection superintendents, staffs and skilled 


i : . crews at th tomer’s request. 
unrivaled experience, Link- req 


Belt can do a better job of 
gathering and analyzing all 
data. Proposals reflect this 7 ASSURES SATISFACTORY 
understanding of the most PERFORMANCE—When you 
practical way to fit individual conveyors into your — |= rely on Link-Belt as a single 
overall system requirements for best results. NA S53 source for your complete sys- 
WS tem, we accept responsibility 
=> for placing it in full operating 


BUILT FOR LONG-LIFE PERFORMANCE—Link-Belt readiness. We will enper- 


vise modernization of existing systems. For all the 
P — facts call your nearby Link-Belt sales representative. 
conveyors. You are assured of 


the right equipment because _ 


of this breadth of line. And 
Link-Belt will supply the high- 


est grade belts engineered to ew 


the specific job. bent BELT CONVEYOR EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Prin- 
cipal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. 
Representatives Throughout the World. 13,466-B 
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That rugged old pump of yours may not be the bargain 
that it seems. Let’s do some arithmetic. If the efficiency of the 
old pump is 75% vs. the 85% efficiency of the new pump, 
S you are paying more to keep it than you would to replace it. 
ur e, That’s because a new unit of equivalent output uses less 
power. Thus it soon saves its own cost — then begins 


that old pump to pay dividends. 


Let’s take a specific example — a small boiler feed pump 


still works, Old pump efficiency 63% ..... 99.5 BHP 


New pump efficiency 69% ..... 91.0 BHP 


8.5 BHP Saving 
but how much On the basis of 1¢ per KWH, the 8.5 BHP saving for 8,760 hours 


does it cost (a year of continuous operation) amounts to $560. This sav- 


ing, capitalized in 10 years at 4%, adds up to $6,700. Yet the 
to keep? price of the new pump that saves $6,700 is only $1,101. 


What would the pump replacement profit be in your 
particular case? Your De Laval representative can tell you 
exactly — in dollars and cents — as soon as he has the basic 
facts on your present installation. Call him in today or write 
to De Laval for Pump Fax Bulletin which includes a 
valuable “power-savings” chart. 


DE LAVAL Pumps 


DE LAVAL STEAM TURBINE COMPANY 
815 Nottingham Way, Trenton 2, New Jersey 
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PHOTOGRAPHY is stepping up fast on the 
ladder of industrial importance. Color, 
stereo and high-speed photographic devel- 
opments are finding their way into industry. 
Power has been on the lookout for a prime 
example—an organization making good use 
of today’s photographic techniques—and has 
found it in Detroit Edison Company. 

This month’s cover points up one facet 
of the how-we-do-it picture—the construc- 
tion phase. As brought out in our lead 
article, starting on p 77, shooting photos 
during overhaul of important machinery is 
a well-worked procedure in many plants 
today. But Detroit Edison goes several steps 
farther: standardizes maintenance proced- 
ures, even puts 3-D color and high-speed 
photos to work trouble-shooting. 

The high-speed photo opens up a host of 
plant possibilities that fit in anywhere— 
from seeing water hammer to tracking down 
the why of a balky circuit breaker. 


Next month 


® Heat Exchangers, a 32-p special re- 
port. is now in the final preparation- 
stages. Editors Ben Skrotzki and Tod 
Waldron have joined forces on this one. 
And from the early sketches and text 
we've seen, it promises to be another 
topnotcher. 

The report’s first six pages wrap up 
the theory of heat transfer in easy-to- 
grasp fashion. Then follow the latest 
data on heat-exchanger types. 


® Space saving is dollar saving in any 
plant. And as outlined in a June article, 
a mezzanine installation of four air com- 
pressors not alone saved space but also 
served as a flood-damage preventive. 


® lodine titration to measure excess 
sulfite in feedwater interests all power- 
plant operators. You'll want to read 
about a new additive to make the end- 
point of this titration easily recognizable. 


You still have time! 


® Power Awards for Modernization en- 
tries are being received to May 15th. 
Plants of any type. of any size, in any 
service, where a modernization program 
was completed during the calendar year 
1952 or 1953, are eligible. For details 
see April issue, pp 94, 95. Drop us a 
note now asking for an entry blank. 
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Cochrane 
Solids-Contact Water Conditioning 


for economical process, boilerfeed and municipal 


Here’s a Reactor—for either cold process coagulation equipment to meet your requirements. Its complete 
or lime softening—that covers the 8 basic requirements service provides single responsibility for engineering, 
of suspended solids contact reactor design: fabrication and continued satisfactory operation. 
1. Combines two-zone (reaction and clarification) For information on Cochrane Solids-Contact Reactors, 
with baffles between them in one package unit. write for Publication 5001-A 
. Uniformity of influent distribution and effluent collection. 
. Immediate contact of new precipitates with old. Other Cochrane Processes 
psc 3 Fave agitator design to assure optimum HOT ZEOLITE SOFTENER 
speed selection. 
. High slurry strength in reaction zone for complete High 
reactions. 
. Separation of water from suspended slurry in a 
minimum of space. 
. Very large Sludge Concentrator to reduce DEMINERALIZER 
desludging waste water to a minimum. 
. Automatic desludging for saving of time and labor tortie: the  meonioaagimeguenmess 
of attention. supply of demineralized silica-free water at 
extremely low cost. Publication No. 5800. 
Cochrane Solids-Contact Reactors are only one of the many 
methods of water conditioning Cochrane provides for industry JET TRAY DEAERATOR 
and municipal use. Cochrane manufactures every type 
of precipitation and ion exchange water conditioning equipment not to exceed 0.005 cc. per litre—less than 7 parts 
which assures you of unbiased recommendations for per billion! Publication No. 3305 and 4643. 


temperature ion exchange resins completely remove 
residual hardness at great savings in soda ash 
and phosphate. Publication No. 4801. 


Delivers deaerator water with an oxygen content 


COCHRANE CORPORATION 
3106 NO. 17TH ST., PHILA. 32, PA. 


Send me a copy of Publication Nos. 5001-A, 4801, 5800, 
Coc i” mt e | ne 3305, 4643. (circle publication desired) 


eo rer 
3106 No. I7th STREET, PHILADELPHIA 32, PA. 


Name 


Company 


Address 


Representatives in 30 principal cities in U. S.; Toronto, Canada; Mexico City, Mexico; Paris, 
France; Havana, Cuba; Coracas, Venezuela; San Juan, Puerto Rico; Honolulu, Hawaii. 


City Zone State 


Pottstown Metal Products Division—Custom built carbon steel and alloy products 


Demineralizers * Hot Process Softeners * Hot Zeolite Soft 


* Reactors « D Blow-Off « 


C-B Systems «© Specialties 
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...with Power 
readers... 


Doctors AND HospitaL PLANTS 


About your editorial (Power, March 
1954, p 65, “Hospital Plants Need a Doc- 
tor”), we are fortunate, at our hospital, to 
have in our management, Board of Direc- 
tors, and also in our Medical Board, the 
“doctor” you refer to. I feel... in most 
cases the inadequate equipment for services 
in hospitals has been caused mostly by the 
tremendous increase of beds needed in the 
past few years. The public should be 
aroused to the fact that contributions for 
hospitals should be made in the form of 
bequests not only for beds and rooms, but 
also for plant facilities and other pertinent 
services, such as laundry, kitchens, central 
supply and operating rooms. 

I am of the opinion that the power plant 
and other service departments, regardless 
of their condition, should be open to the 
public for inspection. A visit to the forgot- 
ten department of hospital service is often 
a form of relaxation both for the person 
in the waiting room as well as for the con- 
valescent patient. Invariably they will say, 
“Whoever realized how much is required, 
and how important the power plant and its 
auxiliaries are to the well-being of the sick.” 

Atrrep J Mitier, Chief Engineer 
New Rochelle Hospital 


POWER * MAY 1954 


...lines and bylines 


OUTDOOR PLANTS are close to the heart 
of F G Feeley, Jr, as you'll gather 
after reading his article, p 90. Frank 
did two years at MIT before the big 
depression hit. But the study side of 
power engineering did not end there. 
Stevens Institute plus extension courses 
elsewhere rounded out Feeley’s school 
background. 

To start on the road toward his pres- 
ent position as mechanical engineer with 
Carbide and Carbon Chemicals Co, 
Frank entered a ship’s engine room, 
applied himself, and shortly cornered 
a 2nd Assistant Engineer’s license in steam. Then after a spell with 
B&W’s service dept—during which he placed in service some of the 
“big ones,” including the Williamsburg plant of BMT and Niagara- 
Hudson’s Oswego Station—the Navy tapped him. Frank joined C&C 
after about four years in the service. 

After hours, Frank can be seen on a 32-ft auxiliary ketch in Long 
Island Sound, weather permitting. And like most true boatsmen, 
spells on the water are sandwiched between boat working sessions. 


F S Feeley, Jr 


TOP WORKING DIESELS and Pat Schles- 
inger are synonomous to many. Pat’s 
article, p 102, starts, “Our newest en- 
gine is a 4275-hp Nordberg gas-burning 
diesel.” And if you know Pat you can 
just feel his enthusiasm building up. 
Pegged as an outstanding diesel-plant 
operating man, and rightly so, we feel, 
Pat on many occasions has trotted out 
to advantage his smart, practical ap- 
proach to knotty diesel problems. He 
is interested in the Oil and Gas Power 
Division of ASME. Pat Schlesinger 
Ponca City diesel plant may rightly 

be classed as Pat’s pet project. Visitors could hardly drop in without 
seeing Pat in or around the plant. And you'll find him with his hat 
on, ready for a fast move, if and when he’s needed. Hunting and trap- 
ping big game are activities that fill out Pat’s off hours. 


BEARING LINEUP by telescopic sighting 
is the current concern of Bill Warner, as 
you can tell from his article on pp 113- 
117. He is superintendent of the Station 
Construction Shops Dept with Consoli- 
dated Edison Co in N. Y., having gone 
with the company in 1946. 

From Axe, Mich., Bill moved to N. Y. 
and graduated from Stevens Institute. 
After several years with Westinghouse 
Electric Corp as service engineer, he 
joined Con Edison in N. Y. , 

Bill’s hobby is a neat switch on his W B Warner 
professional work. By days, he concerns 
himself with overhauling and aligning turbine-generators. At night, 
he can generally be found in his basement workshop, designing and 
building model airplanes. He’s an amateur pianist to boot. 

Working alongside Warner is R H Brenner, superintendent’s asst. 
After receiving a CE degree from Manhattan College in 1926, Brenner 
went with N. Y. Steam Co and later Con Edison. Right now, he 
wrestles with building maintenance problems. His 25-acre farm in 
Jersey, plus night teaching, takes his spare time, and then some. 
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Pressurized, 
the line 


it 


B&W Radiant Boiler with Cyclone Furnaces, Pressure- 
Firing, Cyclone Steam Separators and Reheat for the 
Niles Station of Ohio Edison Co. Each of the two units 
in this station has a maximum continuous steam capacity 
of 885,000 Ib per hr. Design pressure is 1650 psi, 
with pressure at superheater outlet 1485 psi. Final 
steam temperature is 1000 F with reheat to 1000 F. 
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Boiler 
NILES STATION 


Reflecting the need for additional power fa- 
cilities in the area it serves, Niles Station is a 
tribute to the foresight of executives of Ohio 
Edison Company and its consulting engineers, 
Commonwealth Associates, Inc. Built into this 
new station are many technical advances to 
achieve economical construction costs while as- 
suring efficient long-range power generation. 
For example, the two B&W Boilers for Niles 
Station, the first of which is now on the line, 
incorporate such engineering features as: 


Cyclone Furnaces for efficient use of low 
grade coals, with provision for burning 
oil or gas when conditions warrant. 


Pressure-Firing, with elimination of in- 
duced draft fans. 


Cyclone Steam-Separators for natural cir- 
culation and high-purity steam to the 
turbine. 


High superheated and reheated steam 
temperatures. 


Elimination of Heavy Fly-Ash Discharge 
with Cyclone Furnaces 

Cyclone Furnace Boilers offer many advantages. 
One important feature is the elimination of 
heavy fly-ash discharge from the stack. Most of 
the ash from the burning coal is melted into easy- 
to-handle slag right in the Cyclone Furnace. 
This ash never gets into the gas stream, with 
the result that dust loading to the stack is re- 
duced to very small amounts . . . often less than 
that specified by dust loading codes. The Cy- 
clone Furnace offers many other benefits. 
Through simplification of the entire process 
of coal preparation, combustion, ash segrega- 


tion, and ash handling, it makes possible econ- 
omies in initial cost, operating labor and fuel 
consumption. Maintenance costs are cut because 
so much maintenance-causing machinery is 
eliminated. 


Higher Efficiency, Less Maintenance 

Through Pressure-Firing 

Lower fuel consumption, easier operation, and 
less maintenance are made possible by pressure- 
firing and the elimination of induced draft fans. 
There is also a savings in auxiliary power con- 
sumption since the forced draft fan alone re- 
quires less power than that needed for a com- 
bination of forced and induced draft. 


Positive Circulation, Clear: Steam 

with Cyclone Separators 

Adequate circulation of water throughout the 
unit is assured with safety by B&W’s efficient 
Cyclone Steam Separators. Located inside the 
drum, these simple, stationary devices require 
no power, need no maintenance, do not take 
up building room. In conjunction with Steam 
Scrubbers, the Cyclone Separators make it pos- 
sible to send steam of highest purity to the tur- 
bine, contributing to greater turbine efficiency 
and decreasing the amount of turbine cleaning 
required. 


* * * * & * * 


These and many other modern advances in com- 
bustion and high-pressure, high-temperature 
steam generation are available to you. We will 
be glad to discuss them with you in connection 
with your future plans. The Babcock & Wilcox 
Company, Boiler Division, 161 East 42nd Street, 
New York 17, N. Y. 


BABCOCK 
& WILCOX | 
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Single Motor Drive 


A single motor 
both rotates and propels the 
_ long lance tube 
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Another important advantage 


DIAMOND Model 
Long Retracting Blowers 


A single motor, simultaneously propelling the 
carriage and rotating the lance tube, through a 
rugged system of gears, represents the ultimate 
in simplicity and reliability. There is only one set 
of motor elements, one set of control elements, 
and one set of power supply facilities to operate 
and to maintain. This feature of the Model IK 
Blower is an excellent example of the Diamond 
policy of simplification that means more depend- 


able operation and lower maintenance costs. 
Another feature of the Model IK that has the 
enthusiastic approval of users is the mechanically 
operated valve (see below). Opening and 
closing of the valve is positive, dependable and 
accurate ... all essential to correct performance. 
Here again note the simplicity of the mechanism. 
For further information, ask for a copy of 
Bulletin 1080U. 


DIAMOND POWER SPECIALTY CORP. 


LANCASTER, 
Diamond Specialty Limited «+ 


OHIO 
Windsor, Ontario 


Mechanically Operated Valve 


LANCE TUBE 


ADJUSTABLE 


TRIGGER 


Control of he blowing medium (air or steam) is automatic and accurate by means of a simple mechani- 
cally operated valve. As lance tube begins movement into furnace, trip engages cam which actuates 
valve through a linkage. As retraction of lance tube is completed, trip reverses movement of cam, 
closing the valve. There are no secondary elements necessary to the functioning of this valve. Important 
advantages: (1) positive valve action (2) adjustable valve operating position (3) low pressure drop 
(4) completely adaptable to steam and air blowing interchangeably (5) no critical adjustment for tight 


valve seating (6) adjustable pressure control on each individual blower. 
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‘ tube plate removed, showing the fan type tube | 
layout, air offtake baffles, and staggered or 
rangement of tube supports. This tube support 
design aids uniformity in steam distribution by 
permitting free circulation throughout the unit, 
instead of creating separate cells which would — 
_ result in excessive pressure ‘ag or dead spaces 
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: 
condenser illustrates the use of a flat top water- 


An outdoor installation of an 
Elliott 11,000-sq ft surface con- 
denser with side steam inlet 
and storage hotwell. The 
condenser is connected to the 
turbine exhaust by means of 
an L-shaped connection. 


@ TUBE LAYOUT AND TUBE SUPPORT have been 
the subject of continuous study by Elliott 
engineers, resulting in definite advantages. 
The fan type arrangement of tubes in 

Elliott Type F condensers promotes maximum 
steam penetration, and regulates steam velocity 
so as to keep tubes swept free of condensation 
and non-condensibles; the strategic location 

of air offtakes also prevents dead spaces. Tube 
supports are not continuous, but upper and 
lower sections are staggered, avoiding the dividing 
of the chamber into individual cells. Type F 
condensers are built in sizes from 500 to 

15,000 sq ft, in both divided and non-divided 
water box types. For details consult your 

local Elliott engineer, or write Elliott Company, 
Condenser Dept., Jeannette, Pa. 


ELLIOTT Company 


TURBINE-GENERATORS TURBINES MOTORS GENERATORS ODEAERATING HEATERS EJECTORS CONDENSERS 
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© Minimum terminal difference —_ 
the temperature difference between 
steam in the top of the condenser, 
and the discharge water. 


© All these factors carefully retained 

regardless of ¢ondenser size, in a 

__ unit adopted in every respect | 7 
for the service required, and 

designed to fit available space. 


COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 


« 
with minimum pressure drop, 
pr 
@ Condensate temperature equal 
Minimum oxygen content of 
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At Lake Catherine Station, 
Arkansas Power and Light Company 


Above—Centralized control room for Bailey Controls of Feed Water, 
Combustion and Steam Temperature. 


Right—Bailey Three-element Feed Water Control Valve. 
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Installation 


Bailey Three-element 
Feed Water Control 


%* This installation of three-element feed water control at the Lake 


Catherine Station of Arkansas Power and Light Company is not the 
latest, the largest, or the most unusual; but it is important to you as a 


user of power generating equipment. 


Here’s why: It is a part of the widespread and well founded acceptance 
of Bailey Three-element Feed Water Control Systems. No other manu- 
facturer can offer you an equal background of experience in this advanced 


method of feed water control. 


Contributing to this overwhelming endorsement are several factors: 
Not only has the basic principle been proved and re-proved in use, but 
the design of the equipment has been similarly stabilized and improved. 
As a result, Bailey has established a reputation for successful operation in 
difficult installations where other systems have failed. And a twenty-five 
year backlog of experience has contributed unusual records for accuracy 


and dependability in operation. 


Even more important, the Bailey field engineering service, established 
in important industrial centers, insures prompt and efficient service and 
installation supervision regardless of your location. Your local Bailey 
office will be glad to arrange an inspection trip to a near-by installation 
of Bailey Three-element Feed Water Control. Give them a call today. 


And for catalog literature, including a partial list of installations, write 
for Bulletin No. 105-C. A-122-2 


MAY 1954 


POWER * 


| 
we 
| 
| 
f 
METER COMPANY 
ivannoe roan — 
FEED PUMPS 
hag 


ROTATING MOTOR rotates the s-vivei 
tube §-L-O-W to clean thoroughly—edjust- 
able speed. 


TRAVERSING MOTOR extends and re- 
tracts the ewivel tube—FAST io save time 
—to escape high temperatures. 


ew slag and sintered dust from up- 
setting heat-transfer capacity and superheat 
or reheat contiol. Stop their build-up— 


‘ quickly and effectively—with the high-power 


_ Clean BETTER and FASTER iy Wall Deslaggers. 


Thanks to dual-motor drive—electric or 
air, electric shown—a Vulcan Deslagger 
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extends into the boiler, cleans and retracts 
from the high-temperature zOne—all in 76 
seconds. The cycle can be repeated often, 
if needed to control deposits. 

Steam, air or water—or any combination 
of them—may be used as the blowing 
medium without change in equipment. The 
blowing or cleaning arc can be any angle 
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up to a full 360 degrees. 
The story is told in detail by new Bulletin 
1016. Write for it. 


COPES -VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 
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Stronger 
because it’s 
square 


BETTER... 


because it’s ventilated 
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The cross section configuration of Chase Ventilated 
Square Copper Tube Bus Conductor makes it much 
stronger mechanically to withstand heavy short circuit 
stresses... allows longer unsupported lengths. And those 
vent holes with their heat dissipating properties increase 


the current-carrying capacity of Chase Bus Conductor 


up to 20%, resulting in a saving of up to 36% in weight 
of copper. In every way, Chase Ventilated Square Copper 
Tube Bus Conductor is better. Call your nearest Chase 
warehouse and sales office for full information. 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation's Headquarters for Brass & Copper 

Albanyt Chicago Denvert —Kansas City, Mo. Newark Pittsburgh Sen Francisce 
Atlente Cincinnati Detroit Los Angeles New Orleans Providence Seattle 
Baltimore Cleveland Houston Milwaukee New Rochestert 


Waterbury 
Boston Dallas Indianapolis Minneapolis Philadelphia St.Louis Tsales office only) 
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GAS TURBINE 


progress report 


In the past year, G-E engineers 
have reduced the cosi per hp of the 
G-E gas turbine—and boosted its 
efficiency an average of 11 per cent. 
You may be able to put this versa- 
tile prime mover to work provid- 


ing low-cost power for your plant. 


Increased Efficiency, Versatility, 


12s GE GAS TURBINE IMPROVEMENT G-E GAS TURBINE OPERATING RECORD 


3 120 (1953) (As of March 15, 1954) 
15 
TYPE OF NO. OF | OPERATING 
10 SERVICE UNITS HOURS 
= 105 1 
= _ glocomorives 60,000 
POWER 
GENERATION 16 70,000 
3 GAS PIPE-LINE 
2 465 PUMPING 38 150,000 
PETRO-CHEMICAL | 1 3,000» 
75 
TOTAL 66 283,000 
(JAN. = 100) 


GREATER EFFICIENCY AND LOWER COST PER HP, achieved UNEQUALED RECORD for operating hours and diversity of 
by improved design and manufacturing techniques, were signifi- application, shows versatility and dependability of G-E gas 
cant G-E gas-turbine advances in 1953, turbine, gives G-E engineers vital data for future progress, 
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Lower Cost Per Horsepower Mark 
G-E Gas-turbine Progress 


In less than five years, what was a completely new, 
un-tried prime mover has been shaped into a depend- 
able, economical means of power. Already G-E 
turbines have racked up over 280,000 hours driving 
railroad locomotives, generating electric power, and 
turning high-speed compressors for gas pipe-line pump- 
ing and other industrial processes. 

In the past year alone, G-E engineers have reduced 
the cost per horsepower for the gas turbines an average 
of 26 per cent. In the same short span, they have 
boosted efficiency an average of 11 per cent. 

Outstanding among recent improvements is an inte- 
gral base on which the turbine and its auxiliary equip- 


IDEAL FOR GAS PIPE-LINE compressor 
drives, 38 G-E gas turbines are now operating 
at stations similar to United Gas Pipeline 
Company’s Napoleonville, La., station. 


ment are permanently mounted and shipped—sub- 
stantially reducing installation costs. 

How could all this happen? General Electric, leader 
in the design and manufacture of both steam turbines 
and jet engines, was well equipped to develop the com- 
bustion gas turbine. Now, with thousands of hours of 
operating experience already accumulated, and with a 
factory designed exclusively for their manufacture, 
G.E. is leading the way in the gas turbine field. 

If you would like more information on the gas turbine, 
contact your nearest G-E Apparatus Sales Office or write 
to General Electric Company, Section 255-10, Schenectady 
5, New York. 


GENERAL ELECTRIC 
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Cut-away view of a typical water 
cooled furnace of a steam gener- 
ator. Two feeders are removed to 
show the specially designed over- 
lapping grate that moves slowly 
forward to continuously discharge 
the ash at the front. A scientifically 
designed reinjection system pro- 
vides effective furnace turbulence. 


Detroit RotoGrate Stokers may be 
applied to all types and makes of 
boilers or steam generators, and 
are available for capacities up to 
400,000 pounds of steam per hour 
per unit. 


DETROIT ST 


Typical installation of Detroit 
RotoGrate Stokers in prominent 
Midwestern Plant. Units designed 
for capacities of 150,000 pounds 
of steam per hour each. 


ae 


GENERAL MOTORS BUILDING 


OKER 


COMPAN 


DETROIT 2, MICHIGAN 
Works at Monroe, Michigan e¢ District Offices in Principal Cities 
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The Features 
Stoker: 


Burns any Bituminous coal or Lignite. 
Requires no special fuel preparation. 


Exceptional fuel economy. 


Increased capacities due to higher burning rates. 


@ Low auxiliary power. 

@ Responsive to fluctuating loads. 


Continuous ash discharge eliminates intermittent 


cleaning. 


@ Coal feed, air supply and ash discharge are 


automatically controlled. 
@ Air for combustion may be preheated. 


@ Availability high— Maintenance low. 


Hundreds of such RotoGrate installations have been made 
since first introduced by us in 1938. Repeat order customers 


are best evidence of satisfactory performance. 


Do you need more steam? If so, investigate and order your 
Detroit Stokers now. Whether you are an old or new cus- 


tomer, we are at your service. Write for catalog. 


There is a type and size of Detroit Stoker 


for every Industrial or Commercial need. 
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REPRESENTATIVE INDUSTRIAL 


ROTOGRATE USERS 


«Abitibi Power & Paper Co., Ltd. 


American Crystal Sugar Co. 


American Cyanamid Co. 
American Distilling Co. 
American Steel Foundries 
Campbell Soup Co. 

Capitol City Products Co. 


“Chesapeake & Ohio Co. 

Chicago & Co. 
*Chrysler Corp. 

Clinton Industries, Inc. 


xConsolidated Paper Co. 


*Peter Cooper Corps. 
Crane Co. 


Crucible Steel Co. of America : 
Cudahy Bros. Co. 

E. |. DuPont de Nemours & Co. 
Elliott Co., Inc. 
Falk Corp. 


* General electric Co. 
. *General Motors Corp. 


Goodyear Tire & Rubber ©, Inc. 
*Great Western Sugar Co. 


Hoberg Paper Mills, Inc. 
Central System 


Interlake Iron Corp. 
Jeffrey Mfg. Co. 


Jones & Laughlin Steel Comp. 
Kimberly-Clark Corp. 


*Libby-Owens Ford Glass Co. 
Lilly & Co. 
*Minnesota Mining & Mfg. 


* Monsanto Chemical Co. 


#Nash-Kelvinator Corp. 


*New York Central System — 


Northwest Paper Co. 


Pabst Brewing Co. 
Pacific Mills 


Pullman Stondord Cor Mig. Co. 


Quaker Oats Co. 
Rochester & Pittsburgh Coal Co. 


idt & Ault Paper Co. — 
boker Corp, 
Paper Co. 
Tennessee Coal, Iron & co 


-#Tehnessee Eastman Corp. 


United States Gypsum Co. 
United States Rubber Co. — 


* Walworth Co., Inc. 


Western Electric Co., Inc. 
Wilson & Co., Inc. 


Co. : 


‘wRepeat Order Plants 


— 
- 
’ 
* 
é 
Allied Chemical & Dye: Corp. 
* Amalgamated Sugar Co. 
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MOUR’S NEW LABORATORIES 


Left: Parenteral Packaging Department. 
One of the areas completely air conditioned. 


Above: Hospital Gowned and Masked Technicians in 
Bulk Sterile Filling Area. Here the air conditioning is 
treated in such a manner that aseptic operations could be undertaken 
with least possibility of bacterial contamination. 


Below: Low Temperature Human Blcod Fractionation Plant — the 
largest in the U.S.A. In this area there are processed 18,000 pints of 
human blood (or the equivalent of human plasma) weekly into Normal 
Serum Albumin and Poliomyelitis Immune Globulin. Processes are con- 
trolled by Powers V-Port FLOWRITE Valves. This entire room is accurately 
held at 23° F, 


Above: View in Parenteral Manufacturing Building 
No. 4 where ACTHAR, Insulin, and Intrinsic Factor (BIO- 
PAR) are processed. Processes here are also controlled 
by Powers V-Port FLOWRITE Valves. 


Above: View in Solvent Extraction 
Building No. 5 where Insulin, Intrin- 
sic Factor and Injectable Liver are 
produced. Processes are controlled 
by Powers V-Port FLOWRITE Valves. 


AIR CONDITIONING CONTROL 
AND 


FLOWRITE DIAPHRAGM VALVES 


Architects & Engineers: HOLABIRD & ROOT & BURGEE 
Piping Contractor: M. J. CORBOY CORP. 


Gamma Globulin for Combating Polio, Serum Albumin used by the Armed 

Forces for transfusion in shock and burn cases, Thyroid powder and tablets, 

Intrinsic Factor (BIOPAR), Insulin and ACTHAR for treatment of arth- 

ritis — production of these and many other Armour products requires 

accurate temperature control. 

To insure the precision control of air conditioned areas in their modern 

$12 million plant Armour installed a Powers pneumatic control system. 
To accurately control the flow of heating and cooling 
mediums and vacuum used for various processes, they 
installed Powers V-PORT FLOWRITE Valves. 
When you have a control problem requiring the depend- 
able performance assured by Powers products — call 
our nearest office or write us direct. 


THE POWERS REGULATOR CO. 
SKOKIE, ILL. * Offices in Over 50 Cities in U.S.A., Canada and Mexico 
Over 60 Years of Automatic Temperature and Humidity Control 


Powers FLOWRITE Valve 
Characterized V-PORT Type 


Gives BETTER Control with 
Less Maintenance 


Over 100 are Used in 
Armour Laboratories. 


WATER, VACUUM AND PROPYLENE GLYCOL AT ARMOUR LABORATORIES 
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VENT CHAMBER AT 
ATMOSPHERIC PRESSURE 


LUBRICATION 
FITTING 


PISTON RINGS 
HOLD BACK PRESSURE 


Last strand of being 
from stuffing box. 


VENT CHAMBER AT 
ATMOSPHERIC PRESSURE 


} VENT VALVE 


Unpacking and then repacking the stuffing 
box of an expansion joint under pressure not 
only is possible but also is easy and safe in an 
ADSCO Piston-Ring Joint. As can be seen in 
the drawing, full line pressure is maintained. 
The vént valve is opened to discharge, at a 
remote point, the small amount of fluid that 
passes the piston rings. This leaves the vent 
chamber at atmospheric pressure, thereby 
relieving the stuffing box area of all pressure. 


Q 


All packi+g removed. No trace of steam 
in the empty stuffing box. 


With full pressure on the line side of the piston 
rings and atmospheric pressure on the stuffing 
box side, the difference in pressure seals the 
rings against the body. The gland then is pulled 
back, the old packing replaced with new, and 
the gland tightened up again... Note the photo- 
graphs. They were taken while steam in the line 
was at 240 Ibs., with 300° superheat, yet no 
steam entered the stuffing box to hinder the 
packing operations. 


‘ 
THE ONLY SLIP JOINT IN THE WORLD | 
THAT CAN BE UNPACKED AND REPACKED_ |. 
a AT FULL OPERATING PRESSURE | 
| 
» 
GLAND 4 
‘ 
3 
——— FULL LINE PRESSURE 
m@. ir 
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For simple maintenance, a new ring of pack- 
ing can be added to an ADSCO Piston-Ring 
Joint, but when the old packing has been al- 
lowed to become scored, it should be removed 
and the ADSCO Piston-Ring Joint is the only 
one in which this can be accomplished with- 
out shutting off line pressure. With the vent 
valve open, piston rings hold the line pres- 
sure while the joint is being serviced. 

This fully-engineered joint has other out- 
standing features. To prevent misalignment, 
the slip is completely guided internally as it 
moves along the machined cylinder of the 
body and externally as it moves along the 
machined cylinder of the external guide. Thus, 
the slip is continuously guided at its extreme 
ends throughout its entire length of travel. 


Primary and secondary limit stops prevent 
the slip from being pulled out of the body. 
Openings in the external guide provide easy 
access to the packing 
gland for adjustment 
and the guide is built in 
halves to reduce the size 
of manholes required in 
underground construc- 
tion. 

ADSCO Piston-Ring 
Expansion Joints are 
furnished in both single 
and double types, in a full range of sizes, 
with 4”, 8”, and 12” traverse per slip, for 
pressures to 400 psi and greater, and for 
temperatures to 800F and higher. 


Write for Bulletin 35-15] 


AMERICAN [DISTRICT STEAM COMPANY, [NC. 


GENERAL OFFICES 
NORTH TONAWANDA, NEW YORK 
PLANTS 


NORTH TONAWANDA, N. Y., AND RICHMOND, CALIF. 


ADSCO Expansion Joints 
installed in manhole 


wee 
| 
: 
Sig 
. 
| 
EXPANSION JOINTS AT EXCHANGERS © STEAM TRAPS 
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Jos. Schlitz 


Brewing Company 
Uses Steam for Both Processing 
and Power Generation 


Great quantities of steam are required for 
production of the “beer that made Milwau- 
kee famous” at a rate exceeding six million 
barrels of beer a year. With so much steam 
needed for process, the electric power needed 
for plant operation is generated as a by- 
product. 

At the Schlitz home plant in Milwaukee, 
two Allis-Chalmers 2500-kw, automatic ex- 
traction condensing turbine-generator units 
have been supplying process steam and elec- 
tric power for the past five years. Recently, 
when more generating capacity was needed 
to match rapid plant expansion, Schlitz again 
turned to Allis-Chalmers. 

- Now operating 24 hours a day, 7 days a 


week, the new 5000-kw turbine-generator 
shown here was installed in the space origi- 
nally planned for a third 2500-kw unit. It 
consists of a condensing, automatic extrac- 
tion, impulse turbine and a housing type, 
air-cooled generator and exciter all carefully 
engineered and manufactured to operate as 
an integrated unit. 

Built for condensing or non-condensing 
service in NEMA standard ratings 2000 kw 
and larger, the modern WA-Series unit is 
designed to meet modern power plant re- 
quirements. Bulletin 03B7654 gives complete 
details. For your copy, just call your nearby 
A-C representative, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. 


A-4269 


Wil-Series Features 


For easy installation and maintenance, every detail 
of the unit is designed for maximum simplicity. 
Three-bearing construction; above-the-floor oil pip- 
ing; bracket-bearing, housing-type air-cooled gener- 
ator — all result in a compact unit that simplifies 
foundation requirements. Shipment of the turbine 


and the generator with their rotors in place further 
minimizes installation time. 

Maximum reliability is assured by labyrinth spring- 
backed steam seals throughout, removable external 
glands, high chrome alloy steel buckets and nozzles, 
and time-proved governing system. 


CHALMERS 
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A PATENTED PRO 


Now mount ‘em all—your’ sheaves, 
sprockets, couplings, conveyor pulleys 
—with Taper-Lock bushings. You'll 
save time, save money, and keep pro- 
duction rolling by standardizing on 
these interchangeable bushings. 
Taper-Lock, a patented product of 
Dodge, provides the simplest, surest 
means of mounting wheels on shafts. 
Dodge Taper-Lock products slip onto 
the shaft easily, quickly—hold with the 
firmness of a shrunk-on fit. They come 
off easily—no hammer, no crowbar, 


T oF 


no shock to bearings o: machinery. 

Taper-Lock bushings fit in every 
one of the Dodge products pictured 
above. You can shift from a sprocket 
to a sheave, for instance, and use the 
same bushing. And Taper-Lock bush- 
ings are available in a range of sizes 
which makes changing from one size 
shaft to another equally easy and quick. 

With a few Taper-Lock bushings 
you can make quicker changes and 
cut down-time on production machines. 
Get the facts now. 


DODGE MANUFACTURING CORPORATION, 3200 UNION STREET, MISHAWAKA, INDIANA 
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TAPER-LOCK SHEAVES 


TAPFER-LOGK SPROCKETS 


TAPER-LOGR 
SONVEYOR PULLEYS 


TAPER-LOCK 
RIGID COUPLINGS 


TAPER-LOGK 
FLEXISLE COUPLINGS 


THERE’S ONLY ONE TAPER-LOCR, 
THE BUSHING THAT MOUNTS FLUSH! 


a, Ind. 


yy 
CALL THE TRANSMISSIONEER, your local “<_ j 
Dodge Distributor, for valuable assistance j 
on new, cost-saving methods. Look for 

his name under “Power Transmission Ma- 
chinery” in your classified phone book, 

or write us. 
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YARWAY UNIT TANDEM BLOW-OFF VALVE 
_with welding ends. Flanged ends also available. A“. 


BUILT TO “‘TAKE IT’’ AT e As boiler pressures go up...so does the 


demand for Yarway Unit Tandem Blow-Off 
Valves. Why do more than 4 out of 5 high-pressure 

G boiler plants now use Yarway Blow-Off Valves? 
Yarway Unit Tandems are designed for | 
strength, built tosafeguard lives and investments, v 

and to withstand severest acid-wash service. - 

S UJ R A rugged, compact one-piece forged steel 
lock serves as the space-saving common body : 

for both valves, eliminating intermediate con- 
nections. Stelliting on seats and discs in the 
hard-seat valves provides longer life and better 
service. Balanced sliding plungers do the same 


on the seatless-type valves. Other design and 
metallurgy features add a high safety factor. 


Pacific Gas ond Electric Company 
Dallas Power and Light Company 

Besten Edison Company 
Cleveland Electric tum, Co. 


: 
j 
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Stellited and ground disc and seat. 
Cast Steel Yoke. 


Stainless steel stem. 


Alemite lubrication (fitting on yoke 
hub) of stem and bushing threads. 


One-piece forged body of carbon 
steel. Carbon-moly steel available 
on request. 


Inlet and outlet nozzles welded 
into body. Flanged or welding 
ends provided. 


SEATLESS (Sealing) VALVE 


Alemite lubrication of plunger and 
ball thrust bearing in yoke. 


Nitralloy plunger and lower foliower 
gland. Stainless steel plunger and 
Ni-Resist gland available for acid 
wash service. 


Yoke springs maintain required 
pressure on packing at all times. 


One-piece forged body of carbon 
steel. Carbon-moly steel available 
on request. 


Laminated lower packing ring 
with stainless steel reinforcing 
inserts. 


Unit Tandems are available in the hard seat— 
seatless valve combination for pressures to 1500 
psi, or in the hard seat—hard seat combination 
for pressures to 2500 psi. Both provide positive 
opening and closing with drop-tight shut-off. 


Write for Yarway Bulletin B-434. 


YARNALL-WARING COMPANY 
, 100 Mermaid Avenue, Philadelphia 18, Penna. 


& BRANCH OFFICES IN PRINCIPAL CITIES 


blow-off 
valves 


Georgia Powe: Company Chrysler Corporation 


Ford Motor Company 
Union Electric Co. of Missouri _ Weyerhoeuser Timber Co. Container Corp. of America 
Rochester Gas and flectric Co, _ Anheuser Busch Company Eastman Kedak Company 


Procite: & Gamble Company American Viscose Compatiy 


HARD-SEAT (Blowing) VALVE 
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For any pressure...in any length 


speciry PENBERTHY 


LIQUID LEVEL GAGE SETS 


TUBULAR 
Meets Navy 


REFLEX 


Corrosion-resisting Penberthy gages and valves indicate accurately the 
level in vessels containing any kind of liquid. Construction is excep- 
tionally sturdy. Materials conform to or exceed requirements of A.LS.I., 
A.S.T.M. and/or A.P.1.-A.S.M.E. for maximum recommended pressures 
and temperatures. They are made from carbon steels, high grade bronze 
and malleable iron. Also available are chrome-moly and stainless steels 


and Monel metal. When specified, materials such as acid bronze, Ever- Quickly determine 
nickel and Hastelloy are supplied color and density 
or your special requirements, experienced engineering counsel and a 
service are available to design and make valves and gages to meet your 


unusual conditions. DON’T MISS THIS FEATURE 


Union connections between valves 
and gage permit removal of gage 
without shutting down. 


@ For most requirements, Catalog 35 is a handy help in selecting 
and ordering. A copy will be sent upon request. 


Established 1886 


PENBERTHY INJECTOR COMPANY 
Diviston of the Buffalo-Eclipse Corporation 


CYCLING JET 
1242 Holden Avenue, Detroit 2, Michigan ee . PUMPS 


@ EJECTORS 


There's Certain satisfaction in PRODUCTS BY 


@ EDUCTORS 
@ EXHAUSTERS 
@ SYPHONS 
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How to match your 
electrical system 
production flexibility by: 


1. Engineering power distribution 


2. Standardizing high voltage control 
3. Getting power to the load quickly 


Meet Joe Harris, Westinghouse Industry Engineering 
Manager, who presents some ideas on improving 
electrical system flexibility. 


When you plan electrically for plant expansion or improvement, take 
advantage of Joe’s wide experience in solving power distribution prob- 

‘ lems. It’s part of the broad service your local Westinghouse represen- 
tative offers in the talents of many design, engineering, and service 
specialists on the Westinghouse team. 


Next page, flexibility starts with 
engineered distribution . . . 


Page 1 of 8 in this section 
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DISCONNECTING 
SWITCH 


THIS PRIMARY-SELECTIVE NETWORK SYSTEM has the advantage of 
lower first cost than other types of networks because it reduces 
the need for reserve transformer capacity and reduces the short- 
circuit duty on the load circuit breakers. 


SELECTOR 
SWITCH 


LOW-VOLTAGE 
CIRCUIT BREAKER 


PRIPAARY 
FEEDER BREAKER 


TRANSFORMER 


NETWORK 


PROTECTOR 


SWITCHGEAR IS EXPANDABLE in standard Westinghouse 
units. Standardized switchgear can be rearranged or relo- can achieve with Westinghouse power centers. They eliminate 
cated more easily to meet changes in future conditions. It long, heavy secondary lines; save substantially on copper; lower 


also helps to speed maintenance and inspection. 


HIGH VOLTAGE CLOSE TO THE LOAD is a cost-saving advantage you 


line losses and improve voltage regulation. 
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~ FLEXIBILITY THROUGH ENGINEERED POWER DISTRIBUTION | 


Networks ...one answer to flexibility, 
long-range planning 


There are many excellent ways of distributing power 
in industrial plants. But if flexibility is your major re- 
quirement, you'll undoubtedly consider a network- 
type system. The slightly greater cost of a network 


system buys many immediate and long-term advan- 


tages. Network systems are easier to expand to handle 
increased power demands. Also this type of system is 
easily adapted to changing production needs which, 
in the long run, means economy. 


Flexibility with this primary selective network system, 
for example, arises from the use of duplicate primary 
feeders—each capable of supplying the entire plant 
load. The feeder arrangement and the secondary-tie 
circuits permit the loads to divide among the power 
center, so that optimum voltage conditions are pro- 
vided. 


The ability to isolate any section of the system without 
disrupting service has obvious advantages. This per- 
mits maximum freedom in scheduling electrical main- 
tenance or expansion, without disturbing operation of 
the plant. The network arrangement enables you to 


extend the system in any direction—at any time—with 


minimum rewiring and production loss. 


Through the coordinating ability of your 


Westinghouse representative, you can take advantage of 


the wide experience that Westinghouse offers in engi- 
neering flexible power distribution. Coordinating 
equipment planning, manufacture, shipment, instal- 
lation and servicing are all a part of the power 
distribution job handled by your Westinghouse rep- 
resentative. Call on him for help at any time. 


you can BE SURE... its 


Westinghouse 


SPACE CONSERVATION is another advantage of Westinghouse 
dry-type power centers. You can install these compact light- 


weight Westinghouse units up out of the way of the working Standardized switchgear adds 
area—on balconies or roofs. og ope ° 
flexibility this way ... 


pee 
. 
7 
| 
if = 
| 
-o-- 
: 
2 


“STANDARDIZED HIGH VOLTAGE CONTROL 


For high voltage, one man can easily and quickly drawout 
this DH De-ion air circuit breaker for inspection or re- 
placement. Since breakers of the same rating are physically 
interchangeable, new units fit without alignment troubles. 


Convenient expansion or 
relocation with standardized 
metal-enclosed switchgear 


To achieve truly flexible power distribution you need 
equipment that is as flexible as the system itself. No- 
where is this more vital than in switchgear equipment 
... the heart of your plant’s electrical control. 
Westinghouse switchgear achieves flexibility through 
standardized frame design and manufacturing tech- 
niques. Here’s what this standardization means to you: 


Easy expansion or relocation A minimum number of . 
basic units, each performing an important function, 
meets all the requirements normally demanded of 


More flexibility per dollar is possible with Westinghouse high 
voltage metal-clad switchgear because all your money goes into 
equipment. Special engineering is held to a minimum in 
standard components that can be assembled in any combina- 
tion required. 


you can its 
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switchgear. Expansion in plant facilities is met by 
simply adding the required switchgear units. Produc- 
tion changes affecting switchgear are accommodated 
by substitution and rearrangement of units. And since 
all electrical equipment and connections are complete- 
ly self-contained, entire installations can be picked up 
and reinstalled in another location or in another plant. 


High voltage versatility Jig assembly of the breaker 
and stationary structure of high voltage metal-clad 
switchgear allows rearrangement of breaker units 
within the same structure. And since breakers of the 
same rating are interchangeable, conversion to a higher 
interrupting capacity can be accomplished with mini- 
mum expense. 


Low voltage service continuity Standardization 
means less production down time, too. Drawout, DB 
De-ion” breakers can be changed in three minutes flat. 
A spare breaker of the same rating can be substituted, 
and service continuity restored in short order. 


Multi-purpose tripping provided only by Westinghouse low 
voltage DB De-ion air circuit breakers. Breakers allow delayed 
tripping on temporary overloads; trip on larger overloads 
before damage is done and trip instantly on short circuits. 


it 


Sl: 
WES 


iil: 


NE 


= eee = 


For low voltage DB De-ion breakers are unitized to al- 
low easier expansion or rearrangement of secondary 
load circuits as plant requirements change. Drawout 
construction aids quick replacement and inspections. 


Next page, flexible equipment gets 
power to the load quickly... 
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From switchgear ... Power is fed directly to the plug-in 
duct mounted in convenient location. With drop rods 
in position, duct goes up in a hurry, slide cantilever 
hangers to position and tighten. 


To branch runs... This 2000 ampere, low-impedance 
riser carries power to the upper floors. Note the use 
of spring suspension hangers which compensate for 
expansion of duct. . . allow simple installation. 


— 


To machines. . . Six power take-offs in six feet of Westinghouse 
bus duct spell power flexibility for any plant. Plug-in recep- 
tacles are provided for circuit breakers, safety switches, and 
cover-operated fusible units. 
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FLEXIBILITY IN GETTING POWER TO THE LOAD | 


Bus duct meets changing load 
requirements easily 


Where system flexibility 
really pays off is in get- 
ting power from switch- 
gear to your production 
equipment. For this rea- 
son alone, bus duct is one 
of the best investments 
you can make in second- 
ary distribution. 


in installation frequently reduce the original cost 
below that of any other secondary power distribu- 
tion equipment. 


Power for future loads—Bus duct spells future 
savings when building alterations and improve- 
ments add to power load. It provides important re- 
serve capacity, and what’s more, is readily salvage- 
able, dismantled, reassembled, and expanded. 


Unequaled flexibility—Power can be taken off 
plug-in duct at one-foot intervals for maximum con- 
venience. Plants can be retooled, buildings re- 


More power per dollar—Up to 5000 amperes, bus 
duct has greater current-carrying capacity, pound 
for pound, than any system of wireway or cable and 


conduit. There are four Westinghouse types: 
plug-in duct with service outlets for branch runs; 
low-impedance duct with low voltage drop for 
long feeder runs; weather-proof duct for outdoor 
installations that is available in feeder duct; and 
weatherproof duct in low-impedance duct. 


vamped without rewiring because bus duct can be 
readily relocated and installed easily, around ob- 
structions, in any layout. 


Costs less to install—Prefabricated in sections, bus 
duct goes in faster than cable and conduit. Savings 


you can BE SURE...i¢ irs 


Westinghouse 


= 
To panelboards ... Power is taken from plug-in duct. Ad- 
ditional circuits can be added with ease to Westinghouse 
Add-a-Circuit Panel, simply plug in the contact and wire 


Control center expansion ... Westinghouse control centers 
save frequently as much as 40% in installation costs over de- 
centralized methods of mounting motor control. Saves time 
in inspecting control and reduces servicing problems. 


up the terminals. 


Next page, how Westinghouse field 
engineering serves you... + 
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Westinghouse field service adds 


> 
Sa working partner to your team . . . 


Westinghouse field engineers are trained to know 
product and industry problems. When you call on their 
application know-how, they become a working part- 
ner to your engineering and manufacturing personnel, 
consulting engineers and contractors. It removes your 
engineering staff from detailed planning. 


Simplifies ordering problems ... Westinghouse co- 
ordinates all manufacturing and shipping schedules 
to deliver matched equipment to the job at the right 
time. Fast delivery of genuine Westinghouse renewal 
parts from stock in 31 locations enables you to reduce 
parts inventories at your plant. 


and helps maintain 
power system flexibility 56 Field Engineering Service Offices help speed completion of 


power system engineering, installation or modernization. 
Skilled Westinghouse engineers work with your personnel to 
Thirty-eight large, well-equipped Manufacturing coordinate product application. 
and Repair Plants are available to you for mainte- 
nance jobs on all types of electrical apparatus. These 
apparatus repair plants are spotted in key industrial 
areas to provide factory-type repairs at a local level. 
* * * * 


For further information on the products or services 
discussed in this section or for a copy of the literature 
listed here, call your local Westinghouse representa- 
tive, or write Westinghouse Electric Corporation, 
3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. 


Ask For... 

High-Voltage, Metal-Clad Switchgear.............. B-5306 
Low Voltage, Metal-Enclosed Switchgear......... .-B-5282 
Preventive Maintenance Booklet............... -+++B-5477 Field Service Engineers are always ready to make quick inspec- 


. : tions, adjustments and on-the-spot repairs for equipment that 
- and ask for a showing of the 20-minute film cannot be moved easily to one of thirty-eight Westinghouse 
“Selecting The Right Industrial Distribution System”. Manufacturing and Repair Plants. MP-3014 


you can BE SURE...iF ns Westinghouse 
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From this modern control room, every step in the heating, piercing, rolling and reduction of seamless tubes is closely monitored. This is 
typical of the highly specialized equipment demanded by the Globe precision process . . . insuring high quality and close tolerances. 


8 highly specialized process controls are used to 
produce the finest in WELDING FITTINGS 


Globe precision-process manufacture begins with the 

billet — continues through the making of the seam- 

| less steel tube — (Globe alone among welding fit- 
. ting manufacturers produces seamless steel tubes) — 

and extends through to the production of the finish- 


ed fittings. 


Because Globe has highly specialized controls — 
at every stage of manufacture in its own plant — you 
can be sure of uniform high quality seamless weld- 
ing fittings when you specify Globe. 


GLOBE STEEL TuBEs Co. 
MILWAUKEE 46, WISCONSIN 


Chicago, Cleveland, Detroit, New York, Philadelphia, St. Louis, 
For complete information on ea Denver, Houston, San Francisco, Glendale, Cal. 
ee ee ee Producers of Globe seamless stainless steel tubes — Gloweld 
Globe Welding Fittings Catalog. : welded stainless steel tubes — alloy — carbon — seamless 
steel tubes — Globeiron (high purity ingot iron) seamless 
§ tubes — Globe Welding Fittings. 
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C. H. Wheeler Steam Condensers, Air Ejectors, Circulating 
and Condensate Pumps are tried and trusted equipment in 
every new steam power generating station that Duke 
Power has built. Photos show some of the latest installa- 
tions in the new Buck Station where five C. H. Wheeler 
Surface Condensers are installed, ranging in size from a 
5000 sq.ft. house turbine unit to a 75,000 sq.ft. unit. All 
other steam stations on the Duke system are completely 
equipped by C. H. Wheeler. This equipment is designed to 
strike a sound balance between first cost, operating 
efficiency and maintenance costs. 


, 


THE RECORD: 
1,204,300 SQ.FT. OF 
Cc. H. WHEELER 
SURFACE CONDENSERS 
IN THE DUKE POWER SYSTEM: 

SQUARE FEET 
SURFACE 

NO. CONDENSERS 
RIVERBEND 2 —-85,000 
2 65,000 
2 60,000 
50,000 
BUCK STATION 2 75,009 
60,000 
1 31,300 
1 5,000 
CLIFFSIDE 2 48,500 
2 33,000 

DAN RIVER 1 95,000 

2 50,000 
LEE 2 65,000 


RIVERBEND 
MT. HOLLY 


TTTLL ricer 


<i 


There’s progressiveness in C. H. Wheeler engineering 
that matches the expansion plans of a great utility like 
Duke Power. A new 95,000 sq.ft. Surface Condenser Unit 
and auxiliaries is now being manufactured for Dan 
River Station. 

The art of condensing steam and producing vacuum for 
the prime movers of industry has the seasoning of 50 
years of development at C. H. Wheeler. You can find no 
richer experience . . . no greater vision for the future of 
steam power generation . . . than at C. H. Wheeler of 
Philadelphia. ... HOW MAY WE HELP YOU? 


SOUTH CAROLINA 


P 
: 
LEE 
| 


DAN RIVER 


C. H. Wheeler 75,000 sq.ft. 
Surface Condenser and 

C. H. Wheeler Circulators 

at Buck Station, Salisbury, N. C 


C. H. Wheeler “Tubejet” Steam C. H. Wheeler 5-stage Condensate Pumps 
Air Ejector at Buck Station Operating on a Split Cycle System 
with a balancing standpipe 


H. WHEELER MANUFACTURING co., 


LEHIGH, PHILADELPHIA 32, PENNA. 


m Jet Ejectors: Vacuum 
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S-E-Co. Under-Bunker Installation at J. E. Greenebaum 
Tanning Company, Milwaukee, Wisconsin. 


STOCK EQUIPMENT COMPANY 
specializes in the design and manu- 
facture of Bunker to Pulverizer and 
Bunker to Stoker Installations of the 
highest quality. Each job is carefully 
studied to provide an arrangement that 
will offer long life, reliable coal flow, 
and accurate weights of coal burned. 
Where stokers are involved, the ar- 
rangements also will prevent coal 


segregation. 


Each S-E-Co. Job actually amounts to 
a custom built installation, using 
standard, jig-built components. These 
standard items include the S-E-Co. 
Coal Valve, Automatic Under-Bunker 
Conveyor, Paddle Type and Turn 
Counting Type Coal Alarms, Automat- 
ic Coal Scale and the S-E-Co. CONICAL 
Non-Segregating Coal Distributor. 
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THERE ARE SIX GOOD REASONS WHY 
YOUR LAYOUT SHOULD INCLUDE A | 
S-E-CO.. AUTOMATIC UNDER-BUNKER CONVEYOR 


1. For automatic, dust-tight delivering and 
weighing of coal to any boiler from any bunker 
outlet. 


2. Coal that would otherwise be dead between 
boilers is made available to any boiler. 


3. Coal in bunker in front of boilers not on line 
is made available to boilers that are operating. 


4. In providing means to move coal from any 
bunker outlet, the conveyor helps prevent bunker 
fires. Also helps prevent the coal from lying so 
long that it becomes set. 


5. If coal in bunker catches fire, the conveyor can 
deliver it to all boilers in operation or discharge it 
from building through emergency outlet. 


6. The S-E-Co. Under-Bunker Conveyor is of the 
highest quality — proven by many installations 
which have operated for many years. 


In the design of new plants, the above points allow 
the use of a more efficient bunker which can lower 
the overall building height without sacrificing any 
amount of coal available to the boilers. 


In the modernization and expansion of existing 
plants, the Under-Bunker Conveyor provides a 
feasible means of using existing long, shallow 
bunkers to reliably feed new boilers which have 
replaced a number of much smaller boiler units. 


For help with your layout, contact a local represent- 
ative or write direct to: 


STOCK EQUIPMENT COMPANY e¢ CLEVELAND 15, OHIO 


a 


300 Ib sp 600 Ib sp 900 Ib sp 


In modern high pressure steam generating plants, economy, 
dependability and safety in ‘stop valve” applications can 
be improved by proper selection of valves. Edward, long a 
pioneer in high pressure-temperature steam control, has 
discovered many “stop valve” facts. Here are a few of the 
more important. 


SELECTION POINTERS « « « that reduce installation costs and 


increase operating efficiency. 


1 For flexibility in installation select stop valves that effect positive 

shut-off in any position. (Guided disks in all Edward cast steel globe 

ond angle valves seat perfectly regardless of installation position.) 

2 Angle valves in place of elbows reduce piping and installation costs 
and often improve operating convenience. 

3 Using modern type globe or angle valves rather than gate valves on 
feedlines is recommended for tightnesss, repairability, adaptability 

and other reasons. (Edward bulletin DB-E6 explains all the advantages 

gained by using modern globe valves in central station boiler feedlines. 

Ask for it.) 


A Where Boiler Code requirements permit use of stop valve instead of 
non-return valve at steam discharge outlet, consider globe or angle 
valve for dependable shut off for boiler or main steam line hydrostatic 
tests. 


5 For new installations, repairability of stop valves is a significant 
consideration. In spite of the greatest care in erection, damage to 
seating surfaces may take place during first months of operation. Selection 
of easily repaired valves will reduce costs. (Edward globe and angle 
valve seats can be relapped quickly and easily.) 


ra Pressure drop is important in selecting stop valves. Turbulence 
tends to increase wear. (Edward globe and angle valves with their 


streamlined interiors reduce pressure drop and turbulence to a minimum. 
Catalog 12-H gives the complete story.) 
7 On large high pressure valves which are closed or opened infre- 
quently, avoid the expense of costly geared or automatic operating 
mechanisms. (One man using the Edward IMPACTOR Handwheel can pro- 
duce sufficient torque to seat a 12 in. valve with 2000 psi under the disk.) 
8 In higher pressure-temperature steam generating plants, pressure- 
seal bonnet designs are rapidly replacing the cumbersome, heavily- 
bolted bonnets. Here are several especially desirable features: 
(a) pressure-seal bonnet joints stay tight regardless of temperature- 
pressure variations; 
(b) fewer bolts, lighter covers and bonnets save time and labor, reduce 
maintenance costs; 
(c) lower pressure drop in streamlined pressure-seal designs permit use 
of smaller piping and valves ... saving space, weight and costs; 
(d) and pressure-sea’ construction improves streamlining which reduces 
wear-inducing turbulence. 
(Edward has built PRESSURE-SEAL valves for ten years and its continuing 


research has developed many new features that reduce maintenance and 
improve sealing qualities.) 


ASME BOILER CODE REQUIREMENTS... (excerpts) 


that control high-pressure stop valves. 
P-301 


Each steam-discharge outlet, except safety-valve, reheater inlet and out- 
let, or superheater inlet connections, shall be fitted with a stop valve 
located at an accessible point in the steam-delivery line and as near to 
the boiler nozzle as convenient and practicable. In the case of a single 
boiler and prime mover installation, the stop valve required by the Code 
may be omitted provided the prime mover throttle valve is equipped with 
an indicator to show whether the valve is open or closed and is suitable to 


| What OU should know about - 
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withstand the required hydrostatic pressure test of the boiler. 

A stop valve is not required at the inlet or outlet of a reheater or separately 
fired superheater. 

P-302 


All Stop valves and the fittings between them and the boiler shall be 
equal at least to the requirements of the American Standards given in 
Tables A-6, A-7, A-8, and A-11 for the maximum allowable working 
pressure and the temperature in service and material used. 


The nearest steam stop valve or valves to the boiler drum or superheater 
inlet shall have a pressure rating at least equal to the minimum set pressure 
of any safety valve on the boiler drum at the corresponding saturated 
steam temperature. 


The nearest stop valve or valves to the superheater outlet shall have a 
pressure rating at least equal to the minimum set pressure of any safety 
valve on the superheater and at the expected superheater steam tem- 
perature; or at least equal to 85 per cent of the lowest set pressure of 
any safety valve on the boiler drum at the expected steam temperature 
of the superheater outlet, whichever is greater. 

P-303 


When boilers are connected to a common steam main, the steam connection 
from each boiler having a manhole opening shall be fitted with two stop 
valves having an ample free-blow drain between them. The discharge 
of this drain shall be visible to the operator while manipulating the valve. 
The stop valves shall consist preferably of one automatic non-return valve 
(set next to the boiler} and a second valve of the outside-screw-and- -yoke 
type; or, two valves of the outside-screw-and-yoke type shall be used. 
P-304 


When a stop valve is so located that water can accumulate, ample drains 
shall be provided. All drain lines, including pipe, fittings, and valves, 
shall comply with the requirements for steam piping or water piping 
according to the service. 


wee 


P-317 


(a) The feed pipe shall be provided with a check valve near the boiler 
and a valve or cock between the check valve and the boiler, and 
when two or more boilers are fed from a common source, there shall 
also be a globe or regulating valve on the branch to each boiler 
between the check valve and the source of supply. Wherever globe 
valves are used on feed piping, the inlet shal! be under the disk of 
the valve. 

When the supply line to a boiler is divided so as to feed a drum 
in more than one place or to feed more than one drum it is recom- 
mended that each such branch line be equipped with a stop and a 
—— even though the common source is equipped as required 
by (a). 

If a boiler is equipped with duplicate feed arrangements, each such 
arrangement shall be equipped as required by the rules. 

A combination stop-and-check valve in which there is only one seat 
and disk, and a valve stem is provided to close the valve when the 
stem is screwed down, shall be considered only as a stop valve, and 
a check valve shall be installed as otherwise provided. 

(e) Where an economizer or other feedwater-heating device is con- 
nected directly to the boiler without intervening valves, the feed 
valves and check valves required shall be placed on the inlet of the 
economizer or feedwater-heating device. 


*Only a few of the most important stop valves are highlighted in this 
illustration. 


Edward Valves, inc. 


Subsidiary of ROCKWELL MANUFACTURING COMPANY ; 
Product 


1220 W. 144th STREET 
EAST CHICAGO, INDIANA 


Another 


STEEL 

chart 


This exclusive Foxboro 


outperforms any other 


If you think this claim is exaggera- 
ted, just put a Foxboro M/58 Conso- 
trol* Controller with M/53 Recorder 
on your process. The tougher the 
job, the more it will outperform 
other controllers! 

Or ask any present user ... many 
of the largest, most progressive 
petroleum and chemical processors 
are using hundreds of these instru- 
ments. They will unhesitatingly con- 
firm that this Foxboro component 
system has put their processes “on 
stream”, automatically and 
smoothly from the control room, 
without false starts or confusion. 
This Consotrol Controller- 


THE FOXBORO 


COMPANY, 


Recorder system is an entirely dif- 
ferent and original concept of instru- 
mentation, developed through 
knowledge gained in Foxboro’s 30 
years of control leadership. The 
exclusive floating disc live-balance 
controller, and the full size 4”-chart 
recorder, are combined in an ultra- 
compact yet fully accessible 6” x 6” 
assembly. The result is unequalled 
ease of operation, repeatability of 
action, and uniform product quality. 

Get complete facts on this remark- 
able advance in automatic control. 
Write for Bulletin 463, and ask your 
Foxboro representative for a demon- 
stration. * Reg. U.S. Pat. Off. 


NEPONSET AVE., 


FOXBORO, MASS., 
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Control Station 


Not a “miniature” instrument, but 
a compact assembly of full-size 
component parts with no 
compromise in accuracy or 
convenience. Features: continuous 
valve position indicator . . . fast, 
no-drift control point setting plus 
micrometer adjustment . . . no 
external knobs... full 4” width, 
30-day, easy-loading chart... 
several months’ ink supply... 
single-switch automatic-manual 
transfer . . . additional 
measurement pen optional. 
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PROPORTIONAL BAND 


SERIAL e 
150001 _58 PS» 


OECREASE ouTPUT INCREASE 


Se Controller 


A remarkable design achievement, embodying 

the precision, sensitivity, and “live balance” of 

the exclusive floating disc. Features: no 
diaphragms . . . only one nozzle . . . only 19 parts 
. -. all four control functions available, 

including two ranges of reset . . . plug-in reset 
and derivative units. Can be integrally mounted 
with the M/53 as shown, or remotely located. 


Revolutionary Design 


Here’s the high-precision Foxboro “floating disc” 
balancing system. Matched bellows provide 
stability and simplicity unapproached by other 
designs. Plug-in reset unit shown at 

right of assembly; derivative unit similarly 

plugs in at left. The lever-set proportional 

band adjustment is calibrated to 500%. This 
flexibility of function makes the M/58 
adaptable to any process. 


FACTORIES IN THE UNITED STATES, CANADA AND ENGLAND 
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Since 
Industry has depended On 


“BUFFALO” 


— 
— - 


Long before electric motors, powered 
pumps, the then Buffalo Steam Pump 
Company was already building some of 
industry's most respected pumps. Re- 
spected, because “Buffalo” engineers and 
craftsmen started out to build pumps 
that wouldn't need a lot of attention and 
repairs—and would still be on the job 
twenty and thirty years later. 


They’ve adhered to that idea ever since— 

passing their know-how on to their fol- 

lowers—always keeping close contact 

with requirements in the field—making 

never-ending improvements. Today, you 

can pick a “Buffalo” Centrifugal Pump 

with the full assurance that it embodies 

every known feature for the most efficient 

and trouble-free service possible. Shee FINEST FOR ’54! For han- 
Anyone can build a pump that will move dling clear water in capacities from 
a liquid. Yet, doesn't it make sense to buy 10 to 14,000 gpm, this Buffalo Type “SL” Double Suction Pump 
the pumps of a manufacturer who has has no equal for efficiency, easy maintenance and long life. 
specialized in quality pumps, and pumps Widely used in power plants, air conditioning and air washer 
alone, since “way back when”? service, paper and textile mills. Write for Bulletin 955-P. 


BUFFALO PUMPS, INC. 


488 BROADWAY BUFFALO, NEW YORK 


Subsidiary of Buffalo Forge Company 
Canada Pumps, Ltd., Kitchener, Ont. 


Sales Representatives in all Principal Cities. 
A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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SOLVING 
WATER PROBLEMS 


im Cooling Towers 


ALLIS-CHALME Rs 


WATER 
CONDITIONING 


Equipment — Chemicals — steal 


Use of cooling towers to save on water 
brings unusual problems. Some of these prob- 
lems are corrosion, scaling, algae and slime, 
and deterioration of wood in the tower. Allis- 


Complete Water Conditioning Service 
Allis-Chalmers offers complete water condi- 
tioning service. You can get analyses and re- 


ports on your problems. You can get chemicals 
Chalmers recently published an informational ~ needed in water treatment. And you can get 


bulletin, Number 47A, which explains the the equipment needed for any system. 
causes of these problems and what can be done A-4316 
about them. 


; Part of Practical Library Get Information — For your copy of Bul- 
This bulletin is one of a series published by letin 47A on water treatment for cooling 


Allis-Chalmers to help you understand the | towers, write Allis-Chalmers, Milwaukee 1, 
causes and solutions of many water problems. Wisconsin. Or better, call your nearby A-C 
It is the result of Allis-Chalmers experience district office to have an Allis-Chalmers wa- 
solving water problems for every industry, in ter conditioning engineer consult with you 
addition to solving problems involved in the on your problems. ‘ 
company’s own broad line of steam turbine and 

power plant equipment. 


ALLIS-CHALMERS 
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Boiler room at Kansas State College. 
Republic instrument panel is at left. 
Boilers are arranged for either gas or 
oil firing. 


REPUBLIC 


COMBUSTION CONTROLS 


College 


@ At Kansas State College, a complete 
Republic combustion control system, 
feedwater level controls and instruments 
automatically operate two 50,000 pounds 
per hour boilers for maximum combus- 
tion efficiency. Fired by either oil or gas, 
these boilers generate steam at 225 psig 
and 500°F. 


With Republic automatic combustion 


controls in this power plant, all loads, 


Instruments on the control panel monitor boiler 
operation. If desired, the entire combustion system 
can be operated manually from this panel. 
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Cut Steam Costs 


including “peaks”, are met smoothly 
with steam output exactly matched to 
demand. Fuel costs per pound of steam 
produced are kept at a minimum 24 
hours a day, seven days a week. Mainte- 
nance costs are kept low, too, by con- 


tinuous proper operation of the boilers. 


Whatever the size of your boiler, its 
draft arrangement, type or types of fuel 
to be fired and load conditions to be 


met, there’s a Republic combustion 
control system that can bring these 
advantages to you. Our engineering staff, 
with more than 37 years specialized ex- 
perience in combustion control systems, 
is at your service to help you get the 
system that exactly meets your needs. 
For your convenience, there’s a nearby 
Republic field engineer to bring you all 
the facts. Write and make a date to see 


him soon. 


: 

i a 

REPUBLIC FLOW METERS CO. © 7, 
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STEAM GENERATOR 


Gives Top Performance 
in a Leading Texas 
Petroleum Refinery 


RIGHT —> 
LONGITUDINAL 4 
SECTION THROUGH 
THE UNIT. 


PRINCIPAL DATA 
400,000 pounds per hour capacity. 


Fusion welded steam and water 


. drums designed for 700 Ibs. S.w.P. 
6'-6" DIAMETER x 37'-0" LONG STEAM DRUM BEING : - 
TRANSPORTED TO THE ERECTION SITE DURING INSTALLATION. Superheater delivers steam at 750°F. 


total temperature. 


Vogt builds a complete line of bent Water cooled furnace. 
tube steam generators designed to burn solid, 


liquid, or gaseous fuels to meet specific op- Burners for Oil and Acid Sludge fuel. 
erating conditions. Write for bulletins. 


HENRY VOGT MACHINE CO., LOUISVILLE 10, KY. 
BRANCH OFFICES: New York, Philadelphia, Chicago, Cleveland, St. Louis, Dallas, Charleston, W. Va. 
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GENERAL ELECTRIC TYPE DP TURBINES are depend- 
able prime movers that can be direct-connected to 
fire pumps. They may be manually operated or acti- 
vated automatically using a pump-pressure regulator. 


Can Turbine Drives Make Your Plant 


Fire-protection System More Dependable? 


For truly comprehensive plant fire protection, pump 
drives must be ready for immediate and continuous oper- 
ation. To help meet these requirements, General Electric 
Type DP turbines are built to fire-protective code* 
standards. They have simple, rugged construction, 
are quick starting, and afford dependable operation. 

Available at ratings up to 1200 hp for fire-pump 
service, these standard Type DP turbines have thou- 


PROPER BALANCE OF TURBINE ROTORS is essential for quick- 


sands of hours of proved dependability on regular com- 
mercial applications. Features that make them espe- 
cially reliable for fire-pump drives are: 


A totally enclosed hydraulic governing system that 
keeps moving parts to a minimum and eliminates ex- 
posed linkage that might wear or corrode. 


A compact, pressurized lubrication system that pro- 
vides more than ample oil, minimizing bearing burn- 
outs during rapid starts, and assuring continuous 
operation even under adverse conditions. 


A sturdy, well-balanced rotor that enables turbines to 
attain full spéed quickly. 


Be sure ‘to consider these important features of 
General Electric turbines for fire-pump drives when 
planning or reviewing your plant fire-protection sys- 
tem. For additional information, contact the nearest 
General Electric Apparatus Sales Office or write for 
GEA-6099, ‘‘Mechanical-drive ‘Turbines for Fire 
Pumps.” Address Section 252-67, General Electric 
Company, Schenectady 5, N. Y. 


*National Board of Fire Underwriters’ Pamphlet No. 20. 


Gu can your cnfence tn 


starting pump applications. Rotors for Type DP turbines are 
given static and dynamic balancing tests to assure smooth 
operation throughout the range of turbine speeds, 


GENERAL 
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American 
| Blower 


Reports on progress 
in power 


Consolidated of Balti- 

more’s new No. 3 Unit 

(foreground) at the Gould 

Street Generating Station 
hasa capacity of 100,000 kw. 


Placed in service in December, 1952, the Gould Street Station's 
inlet-vane-controlled 


No. 3 Unit is served by these two 
American Blower Forced Draft Fans. 


56 


Three American Blower HS Pulverizer Fans are used in the 
75,000 kw. No. 5 Unit at Riverside Generating Station. Total 
capacity of the plant is 330,000 kw. 
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Consolidated of Baltimore Triples 


Generating Capacity in 20 Years 


Farsighted program boosts total 
capacity to 830,500 kw. 


Consolidated Gas Electric Light and 
Power Company of Baltimore serves a 
2,283 square mile territory. To meet 
the rapidly growing needs of its cus- 
tomers, Consolidated of Baltimore must 
plan for the future — years ahead. 


In the past 20 years, electric generat- 
ing capacity of the company has been 
increased 3.48 times, from 238,850 kw 
in 1933 to 830,500 kw in 1953. In ad- 
dition, completion of the first 125,000 
kw unit of the Herbert A. Wagner 
Station (construction is now under 


Gyrol Fluid Drives are used for smooth adjustable speed control of 
Way) will bring total Capacity to four both American Blower Induced Draft Fans (one shown here) at 


Riverside Station’s No. 5 Generating Unit. 
times the 1933 figure. 


Like many other progressive, in- 
vestor-owned utilities, Consolidated 
Gas Electric Light and Power Com- 
pany of Baltimore has found it pays 
to use American Blower products. 


If you are planning to modernize or 
expand your facilities, consult your 
nearest American Blower Branch Office, 
or write us direct for full information 
on Mechanical Draft Fans, Heavy- 
Duty Steam Coils, Dust Collecting 
Equipment and Gyrol Fluid Drives for 
boiler feed pumps and fan control. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 


CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO Two American Blower Induced Draft Fans are installed in the No. 3 
Steam Generating Unit at the Gould Street Station. Units 1 and 2 
Division of American Radiator & Standard Sanitary Corporation also use American Blower Induced and Forced Draft Fans. 


AMERICAN 


Serving home and industry: AMERICAN-STANDARD » AMERICAN BLOWER » CHURCH SEATS & WALL TILE » DETROIT CONTROLS » KEWANEE BOILERS » ROSS EXCHANGERS » SUNBEAM AIR CONDITIONERS 
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The C-E Bark-Burning Unit shown above is designed to produce 125,000 
pounds of ste per hour at 875 psi and 825 F when fired with 
bark, and is arranged for the use of olf or gas as alternate fuels. 


BOILERS, FUEL BURNING & RELATED EQUIPMENT; PULWERIZERS, AIR SEPARATORS'@ FLASH oer — PRESSURE VESSELS, AUTOMATIC WATER HEATERS; SOIL PIPE 
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There is no doubt about it — the disposal of bark has always posed a serious problem, 
particularly to the paper pulp and lumber industries. Bulky, dirty, and moisture-laden, 
this ever-present waste material accumulates in veritable mountains at many mills 
and has generally been regarded as a headache. 

Sure — it can be burned and — until recently — has been, in cumbersome dutch 
oven furnaces with much difficulty and inefficiency. 

Now — with the availability of the C-E Bark-Burning Unit — “bark has lost its 
bite.” The secret is turbulent, suspension burning as illustrated on the opposite 
page and described below. 

This eminently successful unit is but another in a growing list of C-E developments 
which have solved difficult problems in the field of fuel burning and steam generation. 
Outstanding improvements in the methods of burning bagasse, furfural residue, black 
liquor and lignite, as well as the easy disposal of sewage and industrial wastes — to 
mention but a few — have not only proved practical but highly profitable. 

So if you burn bark, waste wood or other cellulose fuel, investigate the exceptional 
advantages of the C-E Bark-Burning Unit. Operating installations in various parts of 
the country are demonstrating its exceptional reliability and efficiency day after day, 
month in and month out. The experience and engineering competence of the C-E staff 
are freely available to you and your consultants. 


Bark, wood waste, or other cellulose fuel is introduced into the furnace by special spreader units 
located considerably above grate level. At the same time, extreme turbulence is produced in the 
furnace by blowing tangentially directed streams of preheated air through rows of nozzles at 
various furnace levels as shown in the sketch above. On each alternate level the tangential action 
is in the opposite direction. 

Thus the fuel is fed into a zone of violently swirling air, preheated to a temperature of several 
hundred degrees. Under these circumstances, moisture evaporates almost instantly — and nearly 
all of the flash-dried fuel burns in suspension. The remainder falls to the grate in an even layer, 
where it is quickly consumed. ; 

Both Eastern and Western waste woods are being burned with complete satisfaction by this 
Combustion equipment, and at substantial savings over any previous method. 


_._— COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 
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To reduce charging costs of Exide automobile batteries, the 
Electric Storage Battery Company of Aurora, Illinois, uses 

two 300-kw Allis-Chalmers factory-packaged, sealed tube 
S rectifiers. The units are located convenient to load center 
to cut de feeder cost and distribution loss. 


FACTORY-PACKAGED RECTIFIER UNITS CUT INSTALLATION TIME AND COSTS 


The factory-packaged design of Allis-Chal- 
mers sealed tube mercury arc rectifiers has all 
component parts metal enclosed and inte- 
grally connected in one compact unit to cut 
labor time and costs . . . only connection to 
power and control leads and to cooling water 
supply is necessary to make unit ready for 
service. Because of their light weight, the 
rectifiers can be installed on a balcony or else- 
where, close to load centers to minimize 
direct-current feeder cost and reduce distri- 


bution loss . . . requires no special foundation. 

Allis-Chalmers sealed tube rectifiers are 
offered in ratings from 220 kw at 250 volts to 
1000 kw at 600 volts. 

When you are planning new direct-current 
power installations of any size, compare the 
many cost cutting features of Allis-Chalmers 
mercury arc rectifiers. For complete details 
and engineering help, call your nearest A-C 
sales office or write Allis-Chalmers, Milwau- 


kee 1, Wisconsin. A-4303 


ALLIS-CHALMERS 


Our Engineers Introduced Mercury Arc Rectifiers to U. S. Industry 
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PER INSTALLED LINEAR FOOT OF ANY 
HOT UNDERGROUND PIPE INSULATION 


150° 


ZONE 1 — First line of 
defense against heat loss, 
corrosion and moisture: a 
dense semi-plastic core of 
GILSULATE fused on by the 
pipe’s own heat. 


ZONE 2 — Second line of 
defense against heat loss 
and water: a sintered zone 
of GILSULATE particles. 


ZONE 3 — A zone of un- 
fused GILSULATE provid- 
ing a final margin of ther- 
mal insulation with a high 


load carrying capacity. 


G l LS U LAT E - . the triple-zone insulation that fuses itself 


into lifetime protection for hot underground pipes. Water-proof, 
corrosion-proof, root-proof, acid/alkali-proof. 


Compare your present insulation meth- 
ods with Gilsulation: 


1. Pour Gilsulate granules out of the 
bag onto the pipe; tamp it down. 
2. Backfill: the job is insulated! 


Gilsulate—nature’s own insulation—is a 
unique, solidified hydrocarbon that vir- 
tually installs itself. Normal pipe-heat 
(up to 520°F) does the rest—fuses the 
Gilsulate to the pipe in hours, forming a 
massive circular solidified sheath. 


Gilsulate costs less installed per linear 
foot than any other underground pipe in- 
sulation...it’s easiest to use...and has 
been tested in scores of the country’s larg- 
est and most important installations, 


LSULATE 


THE TRIPLE-ZONE INSULATION 
For LIFETIME PROTECTION 
Or Hot UNDERGROUND PIPES, 


Some additional Gilsulate advantages: 

e 3 grades available—220° to 520° F 

e needs no sleeves or mechanical 
sheaths 

@ requires no mixing or special han- 
dling 

e can’t be punctured — leave rocks in 
backfill 

e@ pipe expands and contracts within 
Gilsulate structure 

e proved in actual use in hundreds of 
new construction and replacement 
installations 


Send coupon for descriptive literature. 
AMERICAN GILSONITE COMPANY 


SALT LAKE CITY, UTAH © 
Affiliate of Barber Oil Corp. & Standard Oil Co. of California 


® 


NAME 
TITLE 
COMPANY 


ADDRESS 


50° 


No skills necessary—simply pour 
Gilsulate out of 100 pound bags, 
tamp and backfill. Can be used 
under any and all conditions—no 
matter how many pipes, what- 
ever the space, 


American Gilsonite Company 
134 Wes: Broadway, Salt Lake City 1, Utah 


or 1145 East Jersey Street, Elizabeth 4, N. J. 


Please send me descriptive literature on Gilsulate. 


/\\ Cat Mi TLS 
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Aw no piping changes are 
necessary when changing 
from one range to another, be- 
cause there are six interchange- 
able range tubes (10”, 20”, 50”, 
100’, 200” and 400” of water). 
All except 10” range may be over 
or under-ranged 334%. Instru- 
ment has pressure connections 
both at side and top of manom- 
eter; a union coupling prevents 
distortion of bearing housing... 
eliminates binding or friction 
caused by wrench torque; when 
necessary for recording two Flows or for Ratio-Flow 
control two manometers can be mounted on the back 
of a single case. 


NOTE THESE ADDITIONAL FEATURES: 


Great power—thanks to extra big float with extra long 
travel. Microfinished shaft with Teflon bearings “‘float” 
this power right through to the pen. 

High accuracy—inherent straight line calibration. 
Positive actuation—high energy output. Big 3%,’ float. 
Long float travel—1”. Simple lever system. Teflon in 
pressure-tight bearing surfaces for efficient use of 
power. Jewelled thrust bearing. 


Dependable performance—submerged check valves give 
positive shut-off. Unique damping valve adjustable 
under full pressure without leakage. Ample room in 
mercury chambers to accommodate surges or pulsat- 
ing flows. Teflon holds pressure, yet lets shaft turn 
freely, giving long service. 

Ease of maintenance—low pressure chamber cover per- 
mits easy access to float and lever arm during calibra- 
tion. Entire pressure tight bearing easily and econom- 
ically replaced. ‘ 

Ask your Taylor Field Engineer, or write for Bulletin 
98182. Taylor Instrument Companies, Rochester, 
N. Y., and Toronto, Canada. 


Instruments for indicating, recording and controlling temperature, 
pressure, flow, liquid level, speed, density, load and humidity. 


“Taylor Instruments 


ACCURACY FIRST 


POWER * MAY 1954 


e 
| 
> 
‘ 
533 
& 
nN / | | | 
| | | 
| 
1N HOME AND INDUSTRY 


(Advertisement) 


BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


ALLOY BULLETIN 


Bridgeport MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
co. 7 


Improved Corrosion Resistance 
of Condenser Tubes by Correct Alloying 


Large-scale research into condenser 
tube alloys was launched in 1896, the 
year Bridgeport Brass began manufac- 
turing the first Admiralty Condenser 
Tubes. Since that time, literally hun- 
dreds of metal combinations have been 
developed to meet a variety of corrosive 
conditions in modern power, processing 
and refining plants. Let’s look briefly at 
the basic alloys. 


The Brasses 


Early condenser tubes standardized 
on brass of 709% copper and 30% zinc. 
Adding 1% tin to this mixture produced 
Admiralty alloy which checked to some 
extent the chief drawback of the orig- 
inal mixture, dezincification in fresh 
and salt waters. Later experiments 
showed that other elements added in 
small amounts to 70-30 brass had more 
or less the same effect. Those elements 
include arsenic, antimony, phospho- 
rus, nickel, tungsten and aluminum. 

Among the inhibitors, arsenic proved 
by far the most powerful. Additions of 
0.027% arsenic to Admiralty and 0.21% 
arsenic to Muntz Metal (60% Cu, 40% 
Zn) cut dezincification by 66% and 
80% respectively. Dezincification de- 
creases also as copper content increases, 
reaching a low point in salt and fresh 
water with Red Brass (85% Cu, 15% 
Zn). 

The low-copper brasses, on the other 
hand, are highly resistant to corrosive 
sulfide-bearing solutions and vapors 
encountered in petroleum refining and 
processing. Admiralty and Muntz Metal 
may corrode at 1/10th or less the rate 


of Copper or Red Brass. 

The addition of aluminum to cop- 
per-zinc alloys markedly increases re- 
sistance to impingement corrosion of 
rapidly flowing or turbulent water. De- 
zincification in these alloys can be sub- 
stantially reduced by the use of arsenic 
as an inhibitor. 


Cupro Nickel Alloys 


The most common copper-nickel 
alloy is 70% copper — 30% nickel. 
Widely used in marine condensers, 70- 
30 Cupro Nickel stands up well under 
fast-flowing sea water. When about 
14% of iron is added to this mixture, 
resistance to impingement corrosion is 
considerably improved. 

This alloy finds its chief application, 
however, in the handling of sodium 
hydroxide and other alkaline solutions, 
being the most resistant of the copper- 
base alloys to their corrosive action. 
In sulfide-bearing solutions, 70-30 
Cupro Nickel has approximately the 
same corrosion resistance as Admiralty 
and Muntz Metal. 

Other mixtures of Copper-Nickel 
(80-20 and 90-10), with higher addi- 
tions of iron, can often replace the 70-30 
alloy when nickel is in short supply. 


The Bronzes 


The most important of the bronzes 
used in condenser tubes is Arsenical 
Aluminum Bronze (Duronze IV), com- 
posed of about 959% copper and 5% 
aluminum plus arsenic. It is notably 
superior for fresh and brackish water 
corrosion and brines with low concen- 


tration of sulfides, but not reeommend- 
ed for ammonia-contaminated fluids. - 

Combinations of copper, tin and 
small amounts of phosphorus (to 
0.35%) show good immunity to flowing 
sea waters and most acids, except 
hydrochloric. 

Copper-Silicon alloys rank with 
plain copper in corrosion resistance, 
and are chosen over copper chiefly for 
mechanical properties and weldability. 

Duplex Tubes 

Many applications of condensers and 
heat exchangers are troublesome be- 
cause the tube is attacked simultane- 
ously inside and out by entirely dif- 
ferent types of corrosive media and few 
single metals can withstand these 
double attacks. The answer is found in 
Duplex Tube, a tube of one metal which 
encases another tube of a different 
metal, each picked to meet one partic- 
ular corrosive condition. Combinations 
of metals in Duplex run into the hun- 
dreds — Admiralty, Muntz Metal, 
Cupro Nickel, Aluminum Brass, etc., 
coupled with steel, nickel, aluminum, 
Monel, lead, plus many others. 


Continuing Research 

These alloys and many others devel- 
oped to meet a variety of applications 
are the result of our continuous re- 
search program. Bridgeport Technical 
Service, with its experienced engineers 
and fully equipped laboratories, is 
ready to help solve your condenser 
tube problems. Call any one of the 
Bridgeport Sales Offices, located in 
principal cities to take advantage of 
this service. Stocks of Bridgeport con- 
denser and heat exchanger tubes are 
carried in Beaumont, Texas; Ponca 
City, Okla.; Los Angeles and San 
Francisco, Calif., for your urgent needs. 
(1790) 


Results of impingement attack on inlet end of Admiralty Condenser 
Tube, (cut open, flattened and magnified 1%2X). 


A section of Bridgeport Aluminum Brass Tube, (magnified 1%X), 
in the same service, showing absence of impingement corrosion. 
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FOR PROFIT-DRAINING 
PRODUCTION SHUT-DOWNS 


This new 800# Hancock Bolted Bonnet Steel Gate 
Valve is typical of the outstanding quality which 
has always made Hancock Valves the best buy in 
terms of long, efficient, trouble-free performance. 
It more than meets the exacting requirements of 
process and power piping systems in refineries, 
petrochemical, power and industrial plants. Built 
into this new Type 950 are design and operational 
features proved in the toughest services. Here are 
construction elements you get in this new Hancock 
8004 Bolted Bonnet Steel Gate Valve: 


Spiral wound stainless steel gasket. 

2. ‘500 Brinell’’ stainless steel wedge. 

3. 11-13% chrome stainless steel seats. 

4. Stainless steel swing bolts and nuts. 

5. Highly accurate guiding to prevent wedge dragging 
on seating surfaces and consequent leakage. 

6. Positive back seating. 

7. Corrosion-inhibiting packing that assures complete 
freedom from stem pitting. 

8. Repacking ease. 

9. Safe, comfortable handwheel built to operator's 
specifications. 

Corrosion-resistant exterior finish. 


Be sure of complete dependability and long-life 
economy. Reduce maintenance and inventory costs. 
Install Hancock 800# Bolted Bonnet Steel Gate 
Valves. Remember, they cost no more than ordinary 
valves, yet do a job and stay on the job. 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR knows the 
economy of quality that’s built into all Hancock 
Valves. You can depend on him for practical coun- 
sel as well as prompt delivery from local stocks. 


When Hancocks go in, 
| valve costs go down 


(MAXWELL 


MANNING 


3800" 9 


“NEW 800 HANCOCK 
‘STEEL GATE VALVE 


Service Ratings 
Screwed and Socket Weld Ends: For all pressures up to 800 
psi at 775°F. — 0.W.G. 2000 psi, 100°F. 


Flanged Ends: For all pressures up to 800 psi at 775°F. — 
0.W.G. 1440 psi, 100°F. 


Alternate Trims include: 
Cobalt-Chromium-Tungsten Alloy, Hard Facing. 
18-8% Stainless or 20% Nickel, 8% Chrome. 
Monel. 

Hastelloy. 


Aproductof MANNING, MAXWELL & MOORE, INC. Watertown 72, Massachusetts 


MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, 
‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF “SHAW-BOX” AND 
“LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, 
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G-E Motors Are Custom-built 
for Power Station Service! 


OUTDOORS OR IN, General Electric power station motors are built to 
give you dependable, economical service. For example, the two vertical 
Tri-Clad* totally enclosed fan-cooled motors, shown here, have given 
consistent reliable performance under all weather conditions at the 
A. B. Paterson Steam-Electric Generator Station of New Orleans Public 
Service Inc. 


GENERAL ELECTRIC’S 70 YEARS of experience in designing, building, 
and servicing motors for power station requirements assures you of get- 
ting the right motor for the job. Whatever your needs in power station 
motors, G.E. can furnish a complete line including dripproof, totally 
enclosed fan-cooled, totally enclosed air-water cooled, and weather pro- 
tected motors in both horizontal and vertical construction. 


FOR MORE DETAILED information on G.E.’s power station motors, con- 
tact your nearest G-E Apparatus Sales Office. General Electric Co., 
Schenectady 5, New York. : 830-1 


*Registered Trade-mark of the General Electric Company 
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Remember the bulky, complicated turbine-gener- 
ators of only a few years ago? 


Compare them with this sleek, powerful Worthing- 
ton 10,000-kw unit installed at the University of 
North Carolina last year. Everything about this tur- 
bine-generator is modern and up-to-date. 


) 


Look at the streamlined heavy steel lagging which 
covers the turbine, generators and exciter. Note the 
recessed dials, set at a thirty degree angle so they may 
be read from standing height with ease. And the dials 
don’t project into the room, where they might be 
damaged. 


STEAM 


Single- and Multi-Stage Turbines + Turbine-Generators 


MODERN DESIGN IN TURBINE-GENERATORS. This streamlined Worthington turbine-g 


University of North Carolina is capable of developing 2500 kw over and above the 10,000 kw normally 
produced. In addition, sufficient steam is automatically extracted to heat the University buildings. 


Look how turbine-generators have changed! 


TURBINES 


enerator unit at the 


In addition to getting the most modern unit of its 
kind, the University of North Carolina benefitted by 
the undivided responsibility that goes with every 
Worthington turbine-generator. Each is designed, 
assembled, and tested as a complete unit before 
shipment. 

Find out how Worthington turbine-generator sets 
pay off in longer, more economical power generation 
service. Sizes range up to 11,500 kw. Get in touch 
with your nearest Worthington district office for more 
information. Or write to Worthington Corporation, 
Steam Turbine Division, Section T.4.2, Wellsville, 
New York. 


Deaerators * BoilerFeedPumps * Surface Condensers 
TEAM 
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fabricated and erected by Blaw-Knox 


high and low pressure 
boiler feed piping .-.in large steel mill 


To get more information on 
piping for industry write 
for your copy of Bulletin 
No. 2443. 
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When you need a piping system similar to 
this one... or asystem for any pressure and 
any temperature requirements... you can 
readily obtain the benefit of our long experi- 
ence in this field. We’ll take the job from 
original engineering to final erection. Always 
in close cooperation, of course, with your 
consultants or your own organization. 
This complete service includes modern 
shop facilities for hot and cold bending, 
welding and fabricating all types of piping. 
A metallurgical research laboratory which 
assures you of the latest developments in 
high pressure, high temperature piping. 
Newest types of testing equipment to assure 
the soundness and strength of the piping. 
And a complete service force equipped 
with modern machinery for field erection 


... plus the necessary manpower to handle 
jobs of any size. 


How much service do you want? 

We can readily (1) engineer, fabricate and 
erect your job... or (2) simply fabricate 
and erect .. . or (3) fabricate only. 

Our engineers will quote from your draw- 
ings . . . or, when desired, make a field 
study of your piping requirements before 
quoting. 

Let us know your service requirements 
... and we'll provide what you need. 


BLAW-KNOX COMPANY 


Power Piping and Sorinkler Division 
Pittsburgh 33, Pennsylvania 


Complete prefabricated power piping systems for all pressures and temperatures . . . plus 
complete line of functional spring hangers * rigid hanger assemblies * overhead roller assemblies 


* supports « vibration eliminators 
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Few moving parts! 
Bayonet contacts (1) are the only moving parts 
of the Ruptes interrupting device. 


/ WO Easy inspection! 


Drop the tank, and the bayonet contacts are 
visible in open position. For access to the sta- 
tionary contacts, one needs only to remove four 
bolts and cylindrical shell (2). 


Cutaway view of DZ- 
60B breaker, show- 
ing one Ruptor unit, 
with bayonet-type 
movable contact in 
open position, 


Self-aligning and 

Self-cleaning contacts! 
Tulip and bayonet contacts (3) maintain high 
conductivity without readjustment or cleaning. 
Arc energy is minimized by efficient interruption 
within oil-filled Ruptor unit. This in turn contrib- 
utes to long contact life and low oil deterioration. 


Ruptor unit in contact Ruptor unit in full 
breok position. closed position. ) 


In addition, a mechanically trip-free solenoid operating 
mechanism controls contacts of time-proved Ruptor 


interrupting devices And pole unit mechanism is self- TYPE |RATED| MINIMUM |RATED| KVA 
lubricated — completely enclosed — sealed from dust, Kv AT | INT. 
ATED KVA CAPACITY 
In brief, Allis-Chalmers DZ breakers are built to Dz-40B* | 7.2 2.3 600 | 100,000 
assure years of dependable, trouble-free service. 1200 | 100,000 
Allis-Chalmers power circuit breakers are available 2000 | 100,000 
in ratings from 2.5 to 230 kv, with interrupting capa- Dz-60Bt | 13.8 40 600 | 150,000 
cities from 15,000 to 10,000,000 kva, to meet all 1200 | 150,00 
industrial and power company requirements. For more 
information, call your nearby A-C representative, or 
write to Allis-Chalmers, Milwaukee 1, Wisconsin. DZ-200B¢ | 13.8 6.6 1200 | 500,000 
2000 | 500,000 


Ruptor is on Allis-Cholmers trademark, 
*Ask for Bulletin 71B6179. tAsk for Bulletin 71B6129. 


ALLIS-CHALMERS 
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View, showing low headroom of _ 
Foster Wheeler single-pass “‘dauble- 
flow" condenser with vertical type 
condensate pumps in the right fore- 
ground. 


New Foster Wheeler “double-flow” condenser uses 
40% less headroom = cuts building costs = more than 
meets the highest performance standards 


Unilizing a volume only 60% of that 
customarily required, the new Foster 
Wheeler “double-flow” principle 
marks a new advance in condenser 
design. Less headroom is required — 
often 40% less than the over-all 
height of conventional units. This 
means a proportionately shorter tur- 
bine pedestal—and a subsiantial re- 
duction in building costs. 

The rectangular shape makes pos- 


sible complete utilization of the space 
available. Intimate contact and scrub- 
bing action between steam and con- 
densate promote effective deaeration 
and reheating. Condensate leaves the 
hotwell at steam temperature under 
all operating conditions. Also, be- 
cause of the larger steam entrance 
and shorter tube-bank depth, pressure 
loss is reduced to a minimum. Effi- 
cient cooling of the non-condensate 


vapors and gases is provided by tri- 
angular cooler sections of the series 
zone type. 

In a typical test of a 32,500 sq. ft. 
unit, the actual heat transfer coeffi- 
cient showed 578 Btu per hr. per 
sq. ft. per F as against 510 for com- 
mercially clean tubes,—thus resulting 
in an absolute pressure 0.10 inch 
better than expected. Further details 
on request. 


FOSTER WHEELER CORPORATION 


165 Broadway, New York 6, N. Y. 


FOSTER Q@ WHEELER 
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BE A SATISFIED 
CUSTOMER 


For one customer alone, Pritchard has 
fulfilled contracts for 11 different diesel 
power installations. Such repeat contracts 
mean satisfied customers . . . are the best 
proof that Pritchard customers receive the 
design and construction skills, diesel 
know-how, and dependable services that 
are needed to produce modern, efficient 
installations. 


Industry’s Partner for Progress 


é 


“sr. Pritchard «co. 


ENGINEERS 


Dept. 388, 210 West 10th St., Kansas City 5, Mo. 


CHICAGO « HOUSTON « NEW ORLEANS « NEW YORK 
PITTSBURGH « ST. LOUIS ¢ TULSA 


” SERVING THE GAS, POWER, PETROLEUM AND CHEMICAL INDUSTRIES 
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Only GE. Gives You These 3 Features in Standard 
Synchronous Motor Control at No Extra Cost 


1. GRADUATED SQUIRREL-CAGE PROTECTION 
Relay protects motor during stall or subsynchro- 
nous operation. Protects squirrel-cage winding 
against overheating. 


2. PRECISION ANGLE SWITCHING Field appli- 
cation relay takes fullest advantage of motor’s 
synchronizing ability—applies field at correct 
speed and most favorable angle between rotor 
and stator poles. 


3. LOAD ANGLE FIELD REMOVAL Fastest field 
removal available assures long motor life. 
Power-factor relay removes field within first half 
slip cycle out of synchronization. 


* You get these and other big features in 
standard G-E synchronous motor control at no 
extra cost. Be sure to get complete details—con- 


tact your nearest G-E Apparatus Sales Office or 
use the convenient coupon to get our new 16- 
page desciptive bulletin. 
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Section G 780-3 
General Electric Company 
Schenectady, N. Y. 


Please send me your new bulletin, GEA-5873 
which gives complete information on G-E Syn- 
chronous Motor Control. 


Address 
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HERE’S HOW you can reduce your diesel main- For over 20 years, more stationary 


tenance costs and cut your fuel consumption: diesel horsepower in the U. S. has 

Lubricate with one of the famous Texaco Ursa been lubricated with Texaco than 

Oil series—the one that’s exactly right for with any other brand. 

your engines and operating conditions. A Texaco Lubrication Engineer will gladly 
The Texaco Ursa Oil series is a complete —_ help you select the proper oils to give you 

line of lubricating oils especially refined to maximum efficiency at lowest possible cost. 

make diesel, gas and dual-fuel engines de- —_ Just call the nearest of the more than 2,000 

liver more power with less fuel over longer Texaco Distributing Plants in the 48 States, 

periods between overhauls. or write: 
Best evidence that Texaco delivers these The Texas Company, 135 East 42nd Street, 

benefits is this fact— New York 17, N. Y. 


TEXACO URSA OILS 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 
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Smoke-Chart Debate 


i) COMMENTS, mostly favorable, have come in about 
I “Power’s MicroRingelmann—A New Aid to Smoke 
Inspectors,” published in March. We invite further dis- 
cussion, particularly from those who may see flaws in our 
proposal, for our primary aim is to be helpful rather than 
to promote some “bright idea” of the editors. 


Although the negative comments have been few, one 
seems important and all should have careful considera- 
tion. Here are the main objections offered: 


1. The Ringelmann is now incorporated in many smoke 
ordinances. Readings made with a MicroRingelmann or 
any other secondary standard will not be accepted by the 
courts as meeting the “letter of the law.” 

2. No visual tests of any sort should be permitted. They 
are unreliable. The only acceptable evidence of a smoke 
violation is a test made on an actual smoke sample at the 
plant. 

3. The Ringelmann is an old and obsolete unit. Changes 
in brightness of the day and differences in eyes will affect 
the appearance of smoke. There must be some more scien- 
tific way to rate smoke density. 


Let’s take these objections up in order. 

1. Where the ordinance specifies Ringelmann, no equiv- 
alent will stand up in court. Answer: A very good point. 
We don’t know the answer. Let’s see what happens. 

2. No visual tests should be accepted. Answer: Smoke 
enforcement would be far more costly and far less effec- 
tive if the inspector invariably had to make a test at the 
plant before he could report a violation. The cost angle 
is obvious. It is also obvious that, where violations were 
the result of improper operation (either deliberate or 
careless) the persistent offender could escape all penalty 
merely by playing “good boy” during the period of a test. 

Thus the at-the-plant test—of great value in testing the 
capacity of equipment to operate smokelessly, and for 
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comparing various fuels and operating methods—could 
not possibly carry the full burden of an effective smoke- 
prevention program. 

3. Ringelmann is old and obsolete, etc. Answer: It 
certainly is old, but can’t be called obsolete until some- 
thing better is available. After careful study we are not 
convinced that any visual method more accurate than the 
Ringelmann is available. After all, every visual method 
must compare the appearance of the smoke with the ap- 
pearance of some standard. 


The effect of light variations and of differences in eyes 
is less important than one might imagine. It is true that 
both greatly affect the appearance of the smoke, but they 
also affect the appearance of the Ringelmann or other 
standard to the same degree, so the smoke still matches 
the same shade number on the chart. On this controver- 
sial point let’s have some first-hand practical reports from 
smoke inspectors. For example, how closely will several 
experienced inspectors, working independently, agree as 
to the Ringelmann shade of a given smoke at a given 
instant ? 


To sum up: Some visual standard is an indispensable 
part of any effective program of smoke elimination. The 
Ringelmann gives readings that are reasonably repro- 
ducible by experienced inspectors working independently. 
The main practical objection to the Ringelmann is its 
inconvenience. The MicroRingelmann is a Ringelmann 
equivalent in convenient form. 

Let’s have more discussion, favorable or unfavorable. 
Above all, let’s hear from the engineers who have had 
extended, practical experience in this field. 


Postscript: As we go to press we learn that the New 
York City Department of Air Pollution Control has 
adopted the MicroRingelmann as New York City’s official 
standard of smoke density. 
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K ennedy Van Saun has developed in the course 


of the last 50 years, methods of fine pulveriza- 
tion of coal with the use of the Air Swept Ball 
Pulverizer which produces 85 to 90% of the prod- 
uct passing through a 200 mesh seive. 

Coarse pulverization of coal is very costly due 
to high unburnt carbon losses in the ash. Unlike 
other types of pulverizers, the KVS Air Swept Pul- 


verizer is unaffected by tramp iron and the avail- 


ability is practically 100%. 

KVS Air Swept Ball Tube Mills provides the 
fine pulverization necessary to maintain clean 
furnaces and low carbon losses. By using the Ken- 
nedy system you can effect savings in coal costs 


of more than $1.00 per ton. Additional savings 


can be had with increased efficiency. 


Consult our engineers for full information. 


3 } 5 


IN HUNDREDS OF PLANTS 


IMPORTANCE OF FINE PULVERIZATION ILLUSTRATED BY MAGNIFIED PHOTOS. 


These microphotographic charts, 
which are magnified 80 times, 
illustrate the difference between 
what is usually accepted and 
actual fine pulverization. Chart 
No. 1 shows a large and a small 
square. The large square is the 
opening in a 200 mesh seive 
magnified 80 times. The small 
square is the opening in a 300 
mesh seive magnified 80 times. 
One square inch of a 200 mesh 
seive contains 40,000 openings. 
One square inch of a 300 mesh 
seive contains 90,000 openings, 
or more than twice the number 
in the same area. The Kennedy 
slow speed ball mill produces all 
fines as shown in chart No. 3. 
After many years of use the 
quality of the product remains 


$ 


the same. This cannot be accom- 
plished with other types of pul- 
verizers. 

When a high speed pulverizer 
starts to wear, the product leav- 
ing the pulverizer may pass 50% 
to 60% through 200 mesh. The 
coal then is equivalent to chart 
No. 2. The large particles do not 
burn and result in a high carbon 
loss. This can be determined by 
analyzing the fly ash. It is our 
policy and recommendation that 
85% to 90% pass through a 200 
mesh seive. The coal then burns 
completely and increases effi- 
ciency 2% to 4%. It will pay you 
to investigate the important sav- 
ings you can effect in fuel costs 
with the KVS Air Swept Pulverizer. 
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ADVANTAGES OF MIDWEST | 
"LONG TANGENT” ELBOWS 


As shown in the illustration above, Midwest “Long 
Tangent” welding Elbows have straight ends equal to 
Y_ of the nominal fitting diameter (a 12” elbow has 
tangents 3” long). For the reasons listed at the left, 
substantial savings are made on many piping systems 


* They save pipe. 


*® They often eliminate short nipples and their | 
extra welds. 


© They save time end money in fining up and by using Midwest “Long Tangent” Elbows. For more 
clamping pipe and fitting. ‘ 


information about them, write for Catalog 54. . 
® They make it easier to apply slip-on flanges. 


® They remove the circumferential weld from MIDWEST PIPING COMPANY, INC. 


point of maximum stress and can be sleeved. Main Office: 1450 South Second Street, St. Louis 4, Mo. 


Plants: St. Lovis, Passaic, Los Angeles and Boston > 
w%& THEY COST NO MORE THAN OTHER ELBOWS. | Sales Offices: 
New York 7—50 Church St. « Chicago 3—79 West Monroe St. 
Los Angeles 33-—520 And St. © Houston 2— 1213 Capitol Ave. 
Tulsa 3—224 Wright Bldg. * Boston 27—426 First St. 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 6722 
MIDWEST WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 


WwW 
| hen you buy welding elbows : 
ESI ANGE, 
¥ 
— 
apace and at the same price 4 
4 
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This 3-D camera 
studies slag 


Today’s camera techniques 
save time, cut costs 


Here are some phases of your operations where they'll pay: 


@ Maintenance—picture sequences help to standardize pro- 


cedures, simplify working methods 


@ Design, construction—aerial views speed site selection; prog- 


ress shots coordinate work, record field conditions 


@ Operation, training—stills and movies solve tough trouble- 


shooting jobs, ease break-in of new operators 


To see how one company gets these benefits, and more, turn page > 
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® THERE'S NOTHING NOVEL about using photography in plant 
operations. Smart engineers have been putting it to work 
in various ways for years. But before most of us have had 
a chance to explore all the jobs conventional cameras can 
do, along come new methods—color, stereo, high-speed pho- 
tography, for example—to open up a whole range of opera- 
lions-improving opportunities. 

For a bagful of ideas on using today’s photo methods in 
every corner of your plant, take a look at what one outstand- 
ing company—De'roit Edison—does with its cameras. Here, 
in pictures and text, you'll see how well-known procedures 
are carefully organized for maximum usefulness and how 
new methods provide answers to some tough problems. 

Improving Maintenance. Use of photos to record condi- 
tions found during inspection and overhaul is a familiar 
practice. But Detroit Edison goes beyond this to use the 
camera for standardizing maintenance procedures and puts 
3-D color photos and high-speed photography to work trouble- 
shooting. 

Standardizing good procedures can pay big dividends in 
the form of high-quality work and time savings. But putting 
standards into words is a tedious task, and the result may 
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Take a camera to the job. 


Standardize procedures 


Topnotch maintenance men fully ap- 
preciate the importance of proper pro- 
cedure in periodic overhaul operations. 
So why rely on the memory of indi- 
viduals who may or may not be present 
the next time the job is done? When 
photographers film each step of the 
process, you not only have a permanent 
record, but can also examine the pro- 
cedures and set up standards that rep- 
resent the best methods. 

Shown here is a typical step in a pho- 
to record of a turbine overhaul—hoisting 
a 40-ton rotor out of its split casing. 


Photos cut paper work, 


be ambiguous. A series of photos, supplemented with a few 
key sentences, takes the place of lengthy explanations. Such 
a standard is easy to grasp, more likely to be followed. 

Take the case of periodic turbine overhaul as an example, 
photo above. From the time the first bolts are loosened to the 
time the machine is buttoned up and ready to spin, details 
of the procedure are spelled out with photographs. And 
closeups, showing erosion, corrosion, wear, breakage, etc, 
permit quick engineering decisions as to replacement. 

3-D Pictures. When it comes to studying slag build-up in 
boiler furnaces, special advantages are offered by the rela- 
tively new stereo-color camera, picture on preceding page. 
Analysis of these realistic 3-D pictures yields valuable in- 
formation on firing conditions, helps spot causes of excessive 
slagging, flame erosion, etc. And they provide a permanent 
record of exactly what a trained eye would see during a 
personal furnace inspection. 

Any one of several standard stereo cameras using color 
film will do the job. If you don’t have enough work to war- 
rant setting up a lab, developing can be done on the outside. 

High-Speed Films. Did you ever see water hammer? You 
may have to, if you’re going to protect your piping system 
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Spot hidden causes of equipment faults 


Why is that switch cutting out? This 
is the type of perplexing problem that 
often faces the trouble shooter on the 
job. The defect that causes the diffi- 
culty may be one that occurs in a small 
fraction of a second. The most alert 
trouble shooter can’t spot such split-sec- 
ond action, but high-speed photography 
often can. 

Here’s how it worked in this case: 
The trouble was finally localized in the 
tripping mechanism of the oil circuit 
breaker, shown above. A movie camera 


mechanism. The camera was operated 
first at normal speed, then at a sizzling 
1000 frames a second. When this film 
was processed and projected on the 
screen for examination, the secret was 
revealed: a defective breaker arm ap- 
peared to wiggle like a snake under the 
sharp eye of the lens. When we had 
pinned down the cause of the trouble, 
corrective action was relatively simple. 

High-speed photography has other 
useful applications in the plant. The 
study of water hammer, discussed be- 


Record the conditions 


This close-up of a low-pressure tur- 
bine’s third-stage diaphragm shows ex- 
cessive erosion. Copies of such photos 
are sent to engineers many miles from 
a plant, thus eliminating the need for 
on-the-spot inspection. They compare 
this picture with shots of the previous 
take-down to determine the amount of 
wear at each point. 

After a telephone conversation with 
the plant operator concerned, appro- 
priate corrective action can be taken. 


recorded the action of this defective 


low, is a handy tool for piping engineers. 


No longer is there any need to wait for 
lengthy written reports to arrive. 


tell quick, true story, now and for the record 


and expensive equipment against it. One practical way of 
studying water hammer is to set up a_pressure-resistant 
glass model of your piping system. If possible, use the same 
fluid in the model as that in the actual system. If this isn’t 
practical, select a fluid with similar physical characteristics. 
In either case, it should be strongly tinted with a dye so 
that it can be seen easily. Often a mixture of water and 
dye serves the purpose. 

After the model is in operation, train the high-speed (1000 
frames a second) movie camera on the tinted water slugs as 
they pound through the pipes. Don’t be surprised at what 
you see when this film is projected. At Detroit Edison they 
found that these water slugs were creating far greater local- 
ized pressures than had ever been suspected. It’s not difficult 
to experiment with alternate piping arrangements that min- 
imize the effects of water hammer. 

Another example of the high-speed film technique is 
trouble-shooting an oil circuit breaker, shown above. 

Combustion Studies. Determining the correct amount of 
excess air to use in your furnace is a matter of good judg- 
ment based on operating experience. To help you get the 
right amount of air and set up the best possible firing con- 
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ditions throughout the furnace, color movies are a useful 
tool. Flame conditions recorded on film can be examined 
at your convenience. Studies of this type will not only im- 
prove boiler operation, but will also help you stay within 
the limits of your local smoke ordinance. 

In addition to some of the more spectacular jobs, your 
part- or full-time photographer can frequently be put to 
good use on a steady bread-and-butter diet of minor equip- 
ment-failure shots. It may be a bolt that has snapped off, a 
valve stem that is working improperly, or a lead cable cover- 
ing that has failed. Have your man on the scene, recording 
the incident in a series of photos. It might provide the clue 
you are looking for, prevent a recurrence of the trouble. 

Design and Construction. Two important applications of 
photography to these activities are shown on p 80. In addi- 
tion, aerial photos that are translated into detail maps will 
serve as the basis for foundation-drawing information. Build- 
ing arrangements and long runs of outdoor piping can also 
be planned from such pictures. 

Construction of Detroit Edison’s St. Clair power plant 
came under the watchful eye of the lens, from the first day 

(Continued at bottom of page 80) 


ENGINEERING AND MANAGEMENT SECTION 


fi 
a, 
ie 
ie 
gets 
79 
‘ 
. 


PHOTOGRAPHY continued 
Where to build? 


This is a question that engineers in 
expanding organizations, large or small, 
must answer. To come up with the right 
solution, field men formerly required 
weeks to check many potential sites. To 
reduce the time and cost of such check- 
ing, engineers have come to depend on 
aerial photographs to aid in selecting 
plant sites and transmission lines. 

Detroit Edison has had its 7600 
square miles of territory mapped by air, 
resulting in more than 10,000 photo- 
graphs. Whenever engineers want to 
study a particular location, they call 
for photographic blowups that are fitted 
together to form aerial mosaics, such as 
the one shown here. It takes a short 
time to carefully examine these detailed 
pix. In this way, unlikely locations are 
eliminated and attention is focused on 
spots best suited for development. 


Construction progress 


A complete photographic record of 
construction progress can prove to be 
particularly useful both during the con- 
struction period, and in later years when 
expansions and modifications of the 
original plant are planned. The con- 
struction company’s headquarters, which 
are usually remote from the plant site, 
will be kept in close contact with the 
progress of the work, through a steady 
flow of pictures and movies. Filming 
construction progress of the St. Clair 
power plant is described in text, begin- 
ning bottom of p 79. 

Quite often the locations of field-run 
pipes are indicated only schematically 
on blueprints. Pipe-location records, in 
cases such as this, can be made up as a 
series of photos. Field changes to engi- 
neering-department blueprints should 
also be photographed for reference. 


that bulldozers moved in to clear the site until the first of 
four units was placed in service. Through a stealy flow of 
still pictures and movies, company engineers and the con- 
struction firm’s headquarters in Philadelphia were kept in 
close contact with the progress of the work. They were 
supplied with a full set of photos covering the laying of 
plant conduit. These will be used for future reference. 
Coal-pile inventories are an expensive proposition if you're 
doing it the hard way. From aerial photos of your coal re- 
serves it’s possible to measure volumes that are 96 to 97% 
accurate. Two pictures of each coal pile are taken and 
overlapped 60%. A photo interpreter looking through the 
stereoscopic plotting unit has a 3-D picture of the pile. 
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Small plants and large find photos a handy tool 
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The resultant view is focused tnrough the plotting unit and 
a contour map is drawn to scale. The area within each con- 
tour line is measured with a planimeter. Since these contours 
represent known elevations, conversion from area to volume 
is a simple matter. Coal-pile densities vary depending on 
the degree of fineness and method of piling, so it is necessary 
to take several samples from each pile and determine an 
average density figure for each. With this information, ton- 
nage figures are calculated. 

Detroit Edison once required four weeks to complete coal 
surveys. Now they do the same job in a day of photographing, 
followed by a short calculation period. 

Training operators in the proper use of new equipment 
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Coal-pile surveys 


At one time Detroit Edison’s coal- 
reserves inventories required about four 
weeks to complete. Now, each spring, 
aerial-survey firms bid on the job of 
compiling the data. The firm selected 
photographs the piles in about a day’s 
time. Photo, left, shows aerial pictures 
being processed with the stereoscopic 
plotting unit to make up contour maps. 


Information on these maps is then trans- 
lated into volume figures. For details of 
this procedure see text beginning at 
bottom of p 80. 

Cost of these surveys varies, depend- 
ing on size of piles to be mapped, near- 
ness to airport facilities, and other fac- 
tors. The speed and accuracy of re- 
sults have made this method popular in 
many plants. Even if you have only a 
few stock piles, economic analysis may 
show substantial savings are possible. 


Visual training 


Good instructors know that one of the 
best ways to put across a lesson is 
through the use of visual methods. A 
very handy all-purpose piece of equip- 
ment that will help you with such 
presentations is the visual-cast machine, 
shown at left. This machine projects 
positive images of photos, drawings, 
blueprints or other training aids onto 
a wall or blackboard, and the room does 
not have to be darkened. 

Another valuable feature of the vis- 
ual cast is that the instructor doesn’t 
have to turn his back to the class when 
pointing out some detail. He simply 
points to the item on the actual picture 
in front of him. An image of the pointer 
he uses then appears on the projected 
picture. The machine has been a big hit 
with Detroit Edison, both to train oper- 
ators and introduce new equipment. 


for design, construction, operation, training 


pays off in the long run. The smart plant operator needs 
no convincing on this score. When you show how instead of 
just telling how, instructions are far more likely to stick. 
Movies provide an excellent way of showing how. You can 
give a running commentary on the film yourself. Follow up 
the film with actual operator performance and inspection 
of results to make sure your men understand the lesson. The 
visual-cast machine, shown above, is another excellent aid in 
operator training. 

Employe Relations. And don’t forget that companies beth 
small and large have put motion pictures to use in personnel 
relations. Short films are prepared showing employes tak- 
ing part in company social and athletic activities. These 
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are run during luncheon periods or at some other convenient 
time. Detroit Edison has filmed a complete power-plant tour 
in 3-D color. The film proved so realistic that many viewers 
commented, “Even better than going to the plant.” Now 
Detroiters can see how electricity is produced while seated 
comfortably in an auditorium or at a luncheon table. And 
there’s no humming machinery to distract. 

Chances are you won't be able to use all these photographic 
techniques in your plant. It may be that to start you can use 
only a few. But there’s no reason why you can’t build up as 
you go along. A relatively modest investment will get you 
started in the right direction. In the long run you may find 
the answer here to many a thorny problem. 
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IDEAL ADJUSTMENT here yields uniform 
potential distribution across brush face 


Commutotor-—~ 
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RECORDING OSCILLOGRAPH and brush probes are the main elements for running BRUSH-POTENTIAL setup for measure- 
test. Potentials between commutator and brush serve as key to accurate adjustments ments under steady load; voltmeter, probe 


How to adjust commutation accurately 


Now you can use brush-potential data to help set brushes on 


By G H GUNNOE and R M DUNAISKI 


neutral, adjust commutating field strength, even under tran- Large Motor & Generator Dept 
sient load. Here is complete outline of equipment and procedure 


B Topay’s INDUSTRIAL APPLICATIONS of — steel-mill equipment has been reduced as well as steady-state loading. As out- 


de machines are calling for faster to half that of ten years ago. lined in most books on de machines, 
changes in speed, current and voltage. But faster rates-of-change in load re- there are several methods for determin- 
These needs stem from increased pro- quirements directly affect de-machine ing the proper adjustment under steady- 
duction that plants are reaching for to commutation. It is becoming increas- state loads. But no gage or meter was 


offset rising manufacturing costs. For ingly important that adjustments on de available in the past for successful 
example, reversal time of comparative machines be made for transient loads study of transient loading adjustments. 


GENERATOR 


| | 
| | | 4 leod , , Trail 
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| Brush | Trail 
GENERATOR 
Position of probe Rotation 2r Rotation 


CONVENTIONAL PLOT of brush poten- SIMILAR PLOT, as at /Jeft, but for genera- REARRANGING both plots, left, eases 
tials for typical motor properly adjusted tor using the general plotting method data interpretation under transient load 
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' Leading Trailing 
MOTOR 
2 
‘ 
3! 
Lead 


BRUSH PROBES made from standard brushes, beveled so that 
one contacts the commutator at leading, other at trailing edge 


INSULATE BRUSHES selected for probes by wrapping thin paper 
around body of each brush; friction tape to clips and shunt 


FLEXIBLE LEADS connect probe brushes to oscillograph. Work 
carefully since test-equipment case may be alive to ground 


from brush-potential measurements 


Visual checking has been the back- 
bone of past adjustment methods. But 
with varying loads this in itself leaves 
much to be desired. An experienced 
electrical maintenance man, skilled in 
adjustments of large de machines, will 
get good end results by visual checking 
adjustments. But it is often difficult to 
observe the exact effect of each adjust- 
ment. 

New Method. Voltage measured be- 
tween brush and commutator is called 
the brush potential. It is the voltage 
drop resulting from current flow through 


plead for cw rotation 


the resistive commutator film. We can 
break it into two components: (1) load 
amperes flowing through length of brush 
(2) circulating current flowing across 
brush face. 

Circulating currents are developed by 
a brush shorting a voltage difference 
between commutator segments. This 
voltage in turn is really made up of 
two distinct voltages: (1) voltage pro- 
duced by inductance of armature coils 
undergoing commutation, reactance volt- 
age (2) voltage generated by coils cut- 
ting flux beneath commutating poles. 


To brush holder 


plead for cew rotation | 


insulated 


Commu totor. 


_-Oc omplitiers ~ 
120-v, 
60cycle *— 


Oscillograph 


Note. Amplifiers not 
necessary if oscillograph 
has more than 8-v 


full scale deflection 


120-v, 6O0cycle 


TYPICAL HOOKUP for brush probes, amplifiers, oscillograph. 


Use ohmmeter to check insulation between probes and holder 
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brush-potential readings. 


Briefly, commutator adjustments are 
made to balance these two voltages. 
Adjustment is ideal: when circulating 
currents are zero, giving a uniform dis- 
tribution of brush potential across brush 
face. 

Potential Curves. Theoretical ideal 
curve does not look like that on an ac- 
tual machine even when the latter is 
operating with good commutation. As 
shown, top, p 82, more typical curves 
plotted for a motor and generator in 
proper adjustment vary widely from the 
theoretically ideal. Curve for a ma- 


Note rubber mat under instruments 
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brush probes. 


Here a 3000-kw 16-pole 
750-v de generator ties 
in parallel with another 
machine to power 

a heay-duty reversing 
steel-mill motor. A half- 
bar brush shift was 
enough to make definite 


AS-FOUND RECORDING, above, made by connecting oscillograph to trail and lead 
Significance of data not readily apparent until plotted as at right 


COMPARISON of above with key plots, 


below, showed unit was overcompensated 


|: Brush potential values as found for 3000 kw at low speed 


change in brush potentials 


chine operating under steady load can 
be measured with high-resistance volt- 
meter and probe. Measurements are 
taken of brush drop along the area cov- 
ered by brush. 

Generally, machine adjustment can 
be judged by voltages measured at lead- 
ing and trailing edge of brush. Basic 
understanding of brush potentials and 
method of plotting must be mastered to 


Generator Motor (pump back) 
Clockwise Counterclock Clockwise Coun ‘ercl ck 
Points Lead Trail ead Trail Rpm Amp Lead Trail Lead Trail 
1 —1.8 —1.2 Start 6000 
2 —3.4 —2.0 End 12,000 
3 +1.4 +0.7 
4 +3.7 +2.0 Start 
5 +2.6 +1.1 End 
6 —2.3 
7 —3.2 —2.0 Start 6000 
8 —3.6 —2.1 End 
9 +2.6 +1.2 
10 +3.7 +2.0 Start 
11 +2.5 +1.2 End 
12 —2.5 —1.4 


Points 13 through 21 are not included in the above table. 


interpret these data properly. Along 
these lines of proper interpretation, it 
is necessary to deviate from conventional 
method of plotting curves. Regardless 
of polarity, data for generator and mo- 
tor are plotted in separate quadrants. 
This too is illustrated, bottom, p 82. 
Cardinal Rules. Here are the main 


rules for interpreting brush-potential 
data: 


(1) Higher potential on leading 


Here are cardinal rules for interpreting brush-potential data 


brush edge compared to trailing edge 
indicates an over-compensated machine 
—strong commutating field. (2) Higher 
potential on trailing brush edge with re- 
spect to leading edge indicates ma- 
chine is undercompensated—weak com- 
mutating field. (3) Where a machine is 
called on for reversing service, a varia- 
tion in brush potential slopes between 
one direction of rotation and the other 


Brush 


Lead , rail 


Volts 


GENERATOR 
Rototion 


Volts 


Volts 


LEAD brush, higher voltage, 
indicates overcompensation 
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TRAIL brush, higher voltage, 
indicates 


undercompensation off neutral; 
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SLOPE variation shows brushes 
shift them cw 


BRUSHES again off neutral but 
now in opposite direction: ccw 


POWER 


CASE 1: Uneven load-sharing, generator sparking improved after oscillograph 
| 
cw 


recording pointed to slight shift in brush position 


2 


\ ie _\6. \ 


it 
? 
+ a 3 
Lead fail Trail 


AFTER ADJUSTMENT —shifting the brushes one-half commutator bar against rotation 
—above oscillographic traces were made. Plot shown by dash lines, facing page at top 


ll: Measured voltages after brushes shifted a half bar 


Generator 


Motor (pump back) 


Counterclock 
Trail 


Clockwise 


Points Lead Trail 


1 —2.6 2.3 
2 —2.7 —1.9 


4* +2.6 
5 +2.4 


+2.4 
+1.9 


10 +2.5 
11 +2.2 


+2.5 
+1.8 


Rpm 


Start 
End 


Start 
End 


Clockwise Counterclock 
Amp Lead Trail’ Lead Trail 
6000 
+2.6 +1.9 
6000 
—2.4 —1.4 
6000 
+2.5 +1.9 
—2.6 —1.5 


*Points 4 and 6 are plotted, top of facing page. 


indicates brushes are not on electrical 
neutral. 
These three points outlined apply 


to machines operating with either steady 


or transient load. When rapidly varying 
loads are met, an ordinary indicating 
voltmeter cannot be used. Reason: re- 
sponse of instrument element is too slow 
for rapid voltage changes met. And 


even if a highly sensitive instrument 


were used, the human eye would not be 
able to read the needle movement. This 
points to the need for a recording volt- 
meter with proper sensitivity. Today, 
there are several types of direct-inking 
oscillographs available, quite suitable 
for this application. 

Equipment. There are four pieces of 
equipment needed for getting brush-po- 
tential data: (1) direct-inking oscillo- 


graph with two or more elements having 
a zero centered scale and a maximum 
response of 120 cps (2) two probes, 
generally carbon brushes for measuring 
leading and trailing potentials (3) volt- 
ohmmeter (4) wire, plugs and jacks to 
connect into the machine circuit. If full- 
scale deflection of oscillograph is greater 
than eight volts, use two de amplifiers 
to raise brush potential to a value suit- 
able for reading on recording instru- 
ment. 

Actually, the volt-ohmmeter listed 
above is not an essential part of the 
equipment but is handy for checking 
continuity and measuring voltages. Use 
probes to measure potential between 
commutator and the leading and trailing 
edge of brush. To make these probes, 
take two brushes from the same brush 
stud and grind face of each brush so 
one contacts commutator at leading edge 
of brush holder, other at trailing edge. 
To insulate brush from holder, wrap 
thin paper around body of each brush- 
probe, and friction tape around brush 
clip and shunt. After slipping these 
now-insulated probes into the brush 
holder, check insulation resistance be- 
tween each probe and machine frame 
with an ohmmeter. Unstable insulation 
resistance shows up in erratic results. 
Use the instrument hookup, p 83, as 
your guide in setting up a brush-poten- 
tial test. 

A word of caution: Amplifier and os- 
cillograph cases may be at the same 
voltage above ground as the brush stud. 
So both the men running the test and 
the test equipment itself should be well 
insulated from ground. 

Equipment Adjustment. Follow a de- 
tailed procedure in adjusting the test 
equipment before recording any data. 
First. remove probe jacks from de am- 


Rough commutator will shift 


brush shifting. 
chatter, tend to 
trailing edge. 


shift 


current 


How to avoid erroneous data 


When taking brush potentials for the first time, there 
are many factors that may contribute to erroneous data. 
collection of current 
toward brush trailing edge. Raw commutator will give 
low over-all values. Light brush pressure shows up 
when no apparent change is made in brush-potential 
distribution after big change in commutating field or 
Faulty brush holders lead to brush 
collection toward the 
Brushes, unstable in brush box, give 
symptoms like those for a rough commutator. 
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CASE 2: Designed as a generator but operated as a motor, this machine 


\ | \ \ \ \ edo 


OCW 


10,000 om qi ime 


250RPM 


| prime | 


GENERATOR 
2 | 


BEFORE ADJUSTMENT this 1500-kw 514-rpm 250-v machine, operating as a motor at 
250 to 300 rpm, wore brushes rapidly, while the commutator developed burned spots 


TRAIL \ \ | 


BRUSH-POTENTIAL curve shows commu- 
tating field too strong (plots bottom p 84) 


2 


REVERSING SERVICE, which motor operated under, meant brush potentials needed for 
low- and high-speed points in each direction. Above recording was taken at 500 rpm 


plifier input connections. Then apply 
120-v 60-cycle power to amplifiers. Do 
this at least one hour before the test to 
stabilize amplifier output. Connect volt- 
meter to amplifier output and adjust 
balance control until you get zero out- 
put voltage on amplifier. Repeat this 
procedure with the second amplifier. 

Then connect amplifier output to os- 
cillograph so same polarity will swing 
both recorders in same direction. Zero- 
center the oscillograph recording ele- 
ments with mechanical lever on gal- 
vanometer elements. Turn oscillograph 
on and zero-center recording elements 
by balance control of amplifier. Set 
calibrating voltage at 10 on each de am- 
plifier instrument. Move amplifier at- 
tenuator to the 0.1 position to establish 
a one-volt signal input to each oscillo- 
graph element. Press calibrating button 
on amplifier and adjust the gain control 
so a deflection of five per volt is ob- 
tained on oscillograph. Repeat process 
on second amplifier. 

Note that any varicnce of gain-control 
setting causes a minor change in bal- 
ance control. So any further refinement 
of the setting must be made with sim- 
ultaneous adjustments of both gain and 
balance control in amplifier. Test equip- 
ment is then ready for measuring brush 
potential once the probe jacks are 
slipped into the amplifier’s input con- 
nections. 
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GEHERATOR 
2 


SIMILAR SLOPE curves, each direction, 


show brushes close to electrical neutral 


Ill: Voltage values for original setting of 1500-kw machine 


Motoring 


Generating 


Clockwise 
Trail 


Counterclock 


Points Trail 


+1.0 —0.3 


9** 
10** 


Rpm 


Clockwise 


Counterclock 
Trail 


Lead Trail 


250 


—1.1 


250 


300 


500 


500 


*Points 1, 2, 3 and 4 are plotted, upper sketch. 
**Points 7, 8, 9 and 10 are plotted, lower sketch. 


Following the above detailed descrip- 
tion for getting brush-potential data will 
give accurate results. But errors can 
crop in when interpreting the results. 
Here’s where it’s important that the 
observer be acquainted with load’s oper- 
ating characteristics. Example: In 
checking adjustments of multiple-speed 
motor the commutating field strength at 
base speed appears weaker than at top 
speed. Judging electrical adjustment of 
this motor without considering speed 
would lead to a false conclusion. If 
machine duty is such that observer ean- 
not record periodic changes in speed 
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and current, use a 4-element recording 
oscillograph. The added two elements 
allow simultaneous recording of speed 
and current along with the brush poten- 
tials. 

We've found, for the majority of in- 
dustrial loads, the 2-element unit is 
adequate for commutator adjustment. 
Sometimes, where load conditions could 
not be identified, it was necessary to 
average values for each condition and 
plot an average brush potential. 

Then to correlate brush-potential data, 
record following information on oscil- 
lograph paper: (1) beginning of load 


POWER 


2 
| | 4000 0mps| i + 
2 
ELE 
all 
1* 
—0.7 
5 +0.8 —0.8 8,000 
—1.1 +0.8 8,000 
+1.4 0.0 
+0.7 —1.1 8,000 
-—0.9 +0.2 


\ 


Tra 


| 
| 


| 
900 


_|1000 amps | Time 


3/0 rpm 
L cw 


2 


| 
big 


w 
ccw 
2 ENERATOR 


AFTER ADJUSTMENT, by connecting shunt resistor across commutating field circuit, 


above trace taken at 230-300 rpm. 


Immediate improvement noted in commutation 


IMPROVEMENT is seen (compare with 
key plots, bottom p 84) for low speeds 


6000 amps 


500 rpm 
[ecw 


An 


i 


did 


-2.3 y ot trail., 


SECOND RECORDING made at high speed, 


5000 rpm, after adjustment. Six months 


later the commutator developed a uniform film with no pattern oy burned spots visible 


IV: Brush potentials found after adjusting commutating field 


Motoring 


Generating (pump back) 


Counterclock 
Trail 


Clockwise 
Trail 


+1.0 +0.8 


—0.3 


Rpm 


310 


230 


500 


500 


Counterclock 
Trail 


Clockwise 


Amp Lead _ Trail 


11,000 


9,000 


13,000 


6,000 


*Points 1, 2, 3 and 4 are plotted, upper sketch. 
**Points 5, 6, 7 and 8 are plotted, lower sketch. 


cycle (2) polarity of brush-potential 
trace (3) lead brush-potential trace (4) 
approximate current (5) approximate 
speed (6) end of load cycle. And for 
reversing machines, record the direction 
of rotation. 

Method at Work. Following are two 
examples in the use of brush potentials 
for commutator adjustment based on 
adjustment while machines are running: 

Case 1: Generator brushes off neutral, 
‘p 84. Machine normally operated in par- 
allel with a similar unit to power a 
heavy-duty reversing steel-mill motor. 
Generator in question was sparking 
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badly and failed to carry its share of 
the load, 

In checking into machine history, we 
found rotor had been interchanged with 
that of a duplicate machine. This im- 
mediately focused suspicion on brush 
position. Later, tests verified these sus- 
picions as outlined in the series of 
charts, pp 84-85. 

In general, whenever a 2-element re- 
corder is used for brush potentials, you 
must take many readings to approach an 
average of load conditions. These read- 
ings were taken for this case while 
machine operator held loads uniform 
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HIGH-SPEED plot verifies above. Trail 
of ccw pump-back trace could read higher 


between consecutive passes on an ingot. 

Plotting the generator’s original 
adjustment showed machines had a 
strong commutating field. Brushes were 
shifted against rotation to weaken this 
field somewhat. But a shift against ro- 
tation also decreases regulation, allow- 
ing the machine to take more load. 
Brushes were shifted one-half a commu- 
tator bar against rotation and brush- 
potential data again obtained. Genera- 
tor showed immediate commutation im- 
provement and paralleled well with the 
other generator. 

Experience is the major factor in 
determining how much brushes should 
be shifted on any one machine. One- 
half bar shift is generally enough to 
show a definite change in brush poten- 
tials. Results from too small a brush 
shift may be misleading. Since this 
generator indicated it was originally 
over-compensated, changes in compensa- 
tion alone could have been corrected 
by changing commutating field strength. 
but generator regulation would not have 
improved. 

Had we found that brush shifting 
failed to correct faults, commutating 
field strength would be decreased since 
any further brush shifting would make 
generator take more than its share of 
load. The over-all improvement in 
brush-potential magnitudes in this case 

(Continued on page 250) 
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4500-hnp motor 


3600- rpm 
hydroulic 
Coupling 


High-speed 
pump 


Setup for a 125,000-kw plant has a single 4500-hp 
3570-rpm motor with double-extended shaft to drive 


primary pump direct. 
hydraulic coupling and 3500/12,000-rpm speed increaser 


High-speed pump is driven by a 


Motor drives for primary and secondary feed pumps in 


Today’s superpressure plants 


Motors will drive feed pumps in the first U.S. superpressure 


plant. And similar setups will probably use them within the 


next few years. But with right controls turbine drive is possible 


Our SECOND ArticLe, Feb, pp 82-84, 
discussed many aspects of selecting 
drives for superpressure pumps. Since 
electric-motor drives appear to be pre- 
ferred at present, and since variable- 
speed motors operating at frequencies 
higher than 60 cps are still in the 
“dream” stage, the only arrangement 
possible today is a drive using step-up 
gears and a hydraulic coupling. 

Drive Arrangement. Two hookups 
are contemplated. The first, Fig. 1, has 
a single motor with a double extended 
shaft to drive both the primary and sec- 
ondary pumps. Second, Fig. 2 and 3, 
has a separate drive for each pump. 
With it a 4-pole 1750-rpm motor drives 


” fifth in this series 
on superpressure pumps 


by Igor J Karassik 


Manager, Multistage Pump Section, 
Centrifugal Pump Division, 
Worthington Corp 


the secondary pump, giving slightly 
more flexibility than with the first 
hookup. 
Here’s the equipment needed for eack 
setup in a 125,000-kw plant: 
Figure 1 
Two sets of pumps, each having: 
6-in. 7-stage primary pump 
4500-hp 3570-rpm_ double-extended 
motor 
3000-hp 3570-rpm hydraulic coupling 
3000-hp step-up gear for 3500 to 
12,000 rpm 
6-in. 4-stage 
pump 
Figures 2 and 3 
Two primary pumps, each having: 
6-in. 7-stage pump 
1500-hp 3570-rpm motor 
Two secondary pumps, each having: 
3000-hp 1750-rpm motor 
3000-hp 1750-rpm hydraulic coupling 
3000-hp step-up 1700 to 
12,000 rpm 
6-in. high-speed 4-stage pump 
Turbine Drive. Problems met during 
startups of turbine-driven feed pumps 
appear to be the major objections to 
this form of drive. One of the charac- 
teristics of superpressure steam plants 


high-speed secondary 


gear for 
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is that about one-third of the normal 
steam flow must be circulated through 
the steam generator at full pressure, 
bypassing the main turbine until steam 
at rated pressure and temperature is 
available. So we might, at first glance, 
decide that the steam turbine is not too 
practical a drive for superpressure feed 
pumps because the steam would have to 
be obtained from another boiler. This 
hookup is in strong disfavor today. 

But one possible solution of this prob- 
lem consists of using a motor-driven 
feed pump for starting and emergency 
service. It would be designed to handle 
about one-third of the total capacity at 
the discharge pressure required at one- 
third flow. It might even be possible to 
use a constant-speed unit, which would 
bypass all the closed heaters, handling 
feedwater direct from the deaerator. 

This pump could be selected to meet 
three separate requirements. During 
startups it would handle cold water. By 
the time load reached one-third of rated, 
it would handle feedwater at about 295 
F. Last, if required to act as a standby 
unit during an emergency to replace 
both turbine-driven units, it might han- 
dle water at 378 F. It would handle 
water from the deaerator at this tem- 
pera‘ure until load was reduced and 
water temperature fell. 


Transient Conditions. [t should be 


evident that a large number of problems 
may arise after initial operation of a 
superpressure plant. While we cannot 
hope to foresee all of these; we can and 
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should try to anticipate as many as pos- 
sible. One important problem is that of 
transient conditions. 

Today, it appears that superpressure 
plants may secure some advantages by 
using the so-called open feed cycle with 
a direct-contact heater at the suction of 
the primary pump. This hookup is pre- 
ferred over the closed cycle because 
startups and protection of the main tur- 
bine against feedwater dumping are 
better. 

A bypass valve is fitted to the steam- 
generator outlet ahead of the turbine 
pressure regulator. If turbine throttle 
must be closed, bypass valve can dump 
one-third of the maximum flow from 
the steam generator. Some form of res- 
ervoir must be fitted so large quantities 
of heat can be dumped without dan- 
ger when bypass is open during startup 
or an emergency. If proper provisions 
are made in the design of a direct-con- 
tact heater it serves as a more practical 
reservoir than the main condenser. 

However, open feed cycles are par- 
ticularly vulnerable to sudden load re- 
ductions, which cause a rapid fall of 
bled-steam pressure at heater inlet. The 
check valve between the turbine and 
heater closes after sudden reduction of 
load. This isolates the heater from the 
turbine until heater pressure falls to 
that of the extraction point for the new 
turbine load. 

During this period, the changing re- 
lationship between the falling heater 
pressure and the feedwater temperature 
at the pump suction may seriously im- 
pair the available net positive suction 
head, causing serious damage to the feed 
pumps. A detailed discussion of tran- 
sient conditions is beyond the scope of 
this article, but two recent papers* com- 
prehensively outline the problem and its 
solution. It is essential that full pro- 
tective measures for the solution of this 
problem be taken to prevent possible 
interruption of service in superpressure 
plants. 

The most promising method of insur- 
ing adequate npsh for the feed pumps 
during sudden load drop is an auto- 
matic antiflash control having a group 
of pressure and temperature sensing ele- 
ments arranged to measure the differ- 
ence between the suction pressure and 
the vapor pressure at the pump suction. 
This difference is the available npsh 
and can be constantly weighed against 
the required npsh. Any fall in available 
npsh below the required minimum ac- 
tuates a valve to admit auxiliary steam 


***Effect of Sudden Load Changes on Centrifugal Boiler 
Feed Pumps,’’ by Karassik, Bosworth and Schmid. 
Proceedings of American Power Conference, March 
1952 

“Centrifugal Boiler Feed Pumps Under Transient 
Operating Conditions,”" by Karassik, Sosworth and 
Elston. Paper No. 53-F-32, contributed by the power 
division at the fall meeting, Rochester, N. Y., Oc- 
tober 5-7 1953, of the ASME. 
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1500-hp motor 


| 


Where separate drives are used for the primary and secondary pumps, a 1500-hp 
3570-rpm motor is direct-connected to the 6-in. 7-stage primary pump, as shown 


coupling 


1750-rpm hydraulic 


The high-speed pump used in conjunction with the primary pump ubove requires 
a 3000-hp motor, a 1750-rpm hydraulic coupling and 1750/12,000 rpm increaser 


Suction-pressure 

recorder and 

transmitter Vapor-pressure 
(temperature 
recorder) 
transmitter 


~.-Ratio control 


Hand - automatic 
selector valve 


Decerator 
pressure 
contro! valve 


Air supply > 


Deoerator 
-Resistance element 


—- 


Boiler feed pump 


Antiflash control hookup constantly measures the difference between the avail- 
able and required npsh, admits steam to deaerator to prevent feed pump damage 


to the deaerator, Fig. 4. This steam re- 
tards the rate of pressure fall in the 
heater to preven: too rapid a fall from 
endangering pump operation. 

Higher Pressures. Recently published 
studies indicate further advantages are 
obtainable with higher pressures and 
temperatures in the superpresaure 
range. The only obstacle today is ab- 
sence of suitable materials to withstand 
the more severe operating conditions. 
However, plants operating at 6000 psi 
and higher are within the realm of pos- 
sibility. 

Feed-pump discharge pressures may 
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eventually reach 10,000 psi. Since it 
appears that 5000 psi is the maximum 
pressure that can be economically gen- 
erated ir a single casing, it may be 
necessary to raise the discharge pressure 
of the primary pump appreciably above 
the 2000-psi limit we have considered 
in this series of articles. Certain sacri- 
fices in the first cost of closed heaters 
will be necessary to avoid the complica- 
tions of three pumps in series. 


Epiror’s Note: Next month Igor Kar- 


assik summarizes major conclusions 
reached in his five articles in this series. 
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OUTDOOR DESIGN of new Texas City power plant places all Only housing is for control 
major equipment except deaerator and flash tanks at grade. 


walk-in, 


and battery 


room, turbine-generator exciter 


room. Auxiliaries are in boiler aisle 


Carbide and Carbon moves outdoors 


When its Texas City plant called for more power services, Car- 


bide and Carbon engineers leaned heavily on lessons learned 


with the existing power installation. Result: a new outdoor 


plant that has reaped the full benefit of operating experiences 


ELECTRICAL POWER PROCESS 
steam are the two power services in 
ever-increasing demand by chemical in- 
dustries. In this respect at least, Car- 
bide and Carbon’s Texas City plant is no 
exception. But their latest venture in 
industrial power departs from conven- 
tional practice in several novel ways. 
To mention just a few: all-welded boiler 
pressure parts, 1000-psi steam gener- 
ated from boiler water with dissolved 
solids content as high as 4000 ppm, 30% 
continuous blowdown when necessary. 
We're going to examine some of these 
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unusual features, and also take a close 
look at how they’ve made top use of 
standard procedures. 

Plant Layout. When it became appar- 
ent, early in 1951, that growth of the 
chemical process would require an ad- 
ditional 400,000 Ib per hr of process 
steam, and 5000-kw electrical power, 
Carbide engineers took stock of con- 
struction costs and operating problems 
at the existing power plant. The re- 
sults of careful study pointed to a com- 
pletely self-contained outdoor plant con- 
sisting of two pressure-fired boilers and 
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a noncondensing turbine-generator, to- 
gether with their auxiliaries. This setup 
has the marked advantage that unit size, 
pressure and temperature of future units 
can be selected without considering the 
present plant. 

Ground-floor plan, top, facing page, 
shows how an extremely compact layout 
gives complete visibility of all major 
equipment from the central control 
room. Notice also that nearness of boil- 
ers to turbine keeps runs of high-pres- 
sure piping at a minimum. 

Flow diagram shows that deaerator 
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COMPACT LAYOUT gives the control-room operator complete FLOW DIAGRAM of steam and condensate systems shows pres- 
visibility of equipment, keeps expensive piping runs short sure levels, hookup of equipment, and power-services supply 


for low-cost power, process steam 


By F G FEELEY, JR, Mechanical Engineer, 


Carbide and Carbon Chemicals Company, 
a division of 
Union Carbide cnd Carbon Corporation 


steam. requirement makes the plant a 
net consumer of 70-psi steam, thus per- 
mitting the generation of additional 
power in the 70-psi backpressure tur- 
bines at the original plant. Steam is 
generated at 1000 psi and supplied to 
process at 600 psi. Parallel hookup of 
main turbine and _pressure-reducing 
valve permits continuous supply of proc- 
ess steam—even when turbines are out 
of service. More than 5900-kw genera- 
tion would have been welcome, but un- 


usually high solids content of feedwater, ELEVATED PLATFORM for flash tanks and deaerating heater also gives access to 
frequently above 1000-ppm dissolved — boiler-drum level and provides some protection for ground-level-operating area 


More on next 
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_-70-psi steam 
from process 


solids, limited the selection of turbine 
throttle pressure to a maximum of 1000 
psi. Water conditioning consists of 
clarification, plus softening by cold zeo- 
lite treatment, a process that has no 
effect on dissolved solids content. 

Boilers. Two pressure-fired units are 
rated at 200,000 lb per hr each, at 1000 
psi, 850 F, when supplied with 316-F 
feedwater and burning natural gas. Ex- 
perience with the original plant showed 
that internal treatment of extremely 
high solids feedwater coupled with local 
zones of high-heat absorption resulted 
in boiler tube failures. 

C&C engineers found that semi-sol- 
uble scale deposits in these tubes were 
caused by only minor variations in the 
internal treatment—such as might occur 
in high-heat input areas. The new boil- 
ers were, therefore, designed with 100% 
watercooled furnace walls containing no 
refractory whatever—not even the con- 
ventional access doors. Recent opera- 
tional tests confirm the belief that 
furnace heat absorption is now more 
uniform, eliminating the difficulties ex- 
perienced with such water treatment. 

All boiler pressure parts are welded 
except tube ends in drums. Only gas- 
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PIPING SYSTEM is arranged for the maximum convenience of 
operation. Main lines have been laid out along the edges of 


ENGINEERING AND MANAGEMENT SECTION 


tank 


- 
Treated water 
from water-treatment 


Blowdown 
heat exchonger Treated-water 
storoge tank 
~ 
- 
70- psi 
C.B. flash 
tonk 
= 
Plant cooling- i 
water supply H 
| Connection to 
Storage tank 
‘<2 
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Piping and equipment layout carefully planned for convenient operation 


keted joints are at one manhead on 
each drum. Lower drum is equipped 
with submerged-bypass-type desuper- 
heater that can provide, after pressure 
reduction, the same heat drop as the 
turbine. 

The continuous blowdown system has 
been designed to take 30% of boiler 
feedwater because unpredictable boiler 
water may at times go as high as 4000- 
ppm dissolved solids. 

Main turbine-generator is completely 
outdoors with the exception of the di- 
rect-connected 125-v 40-kw exciter en- 
closed in a ventilated walk-in structure. 
Heat drop in turbine is unusually low 
—only 76 Btu per Il. Steam flow of 
440,000 lb per hr delivers 5900-kw 
power at the turbine coupling. The 
noncondensing exhaust is 600 psi. 

Piping System. Here’s one of the 
really outstanding features of this plant. 
All major piping requiring operator 
service has been laid out at the edges 
of walkways in such a manner that all 
but a few valves are accessible without 
reach rods. Study of drawing above 
shows how this was done. Notice, inci- 
dentally, that double-duty vertical blow- 
down heat exchanger eliminates vertical 


ae Feedwater to boiler No. 22 


walkways, making almost all valves accessible without reach 
Vertical blowdown heat exchanger doubles as pipe run 


' 

Plant cooling- 


. 
/000-psi steam woter return 


from boiler No. 22 


Steam 
Woter 


piping for both treated water and blow- 
down effluent. 

Main steam piping is ASTM SA-315- 
48T chrome-moly steel. All steel piping 
is welded except at certain terminals, 
and high-pressure-steam valves are of 
the pressure-seal-bonnet type. Two stop 
valves at each boiler, one for the tur- 
bine and one for the pressure-reducing 
valve, permit servicing of any 1000-lb 
valve in the plant without losing the out- 
put of more than one boiler. 

Two steam connections to the deaera- 
tor—one for auxiliary turbine exhaust 
(which is generally superheated steam) 
and one for saturated steam from the 
flash tanks—avoid the evaporation of 
any carryover in the flash-tank steam 
by supeheated vapors. It was the use 
of a single deaerator steam connection 
at the original plant that caused an 
embrittlement type piping failure. 

By keeping the nonflowing-wet leads 
as short as possible, Carbide and Car- 
bon engineers have been able to use a 
minimum of antifreeze protection. Elec- 
trical-resistance cables provide protec- 
tion where necessary. Locally mounted 
pressure gages are protected by internal 
resistance heaters. 
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Boiler Feed. Now let’s trace the flow 
of water through the entire feed system. 
Conditioned water is supplied to the 
storage tank by a treating plant asso- 
ciated with the original steam plant. 
One of a pair of water pumps takes 
suction from this tank and discharges 
to a 70-psi tray-type deaerator by way 
of the continuous-blowdown heat ex- 
changer. In addition, a portion of the 
cold water is shunted off for cooling 
purposes by a differential-pressure valve 
before the heat-exchanger inlet. 

While some heat is recovered by this 
arrangement, the main purpose of using 
treated water for cooling is to promote 
cleanliness of heat exchangers. Having 
recovered waste heat in the cooling and 
blowdown systems, feedwater is de- 
aerated and drops directly down into 
the suctions of barrel-type 6-stage boiler- 
feed pumps that discharge to the boiler 
drums. Pumps can deliver 320,000 lb 
per hr each at 5000 rpm. Critical parts 
are of high-chrome nickel steel, and 
smothered leakoff bushings are used 
instead of packing. 

Mechanical Drives. Availability of 
600-psi steam and need for 70-psi steam 
in the deaerator makes the use of tur- 
bine drives for auxiliaries economically 
attractive. Hookup diagram shows that 
f-d fans, boiler-feed pumps, and treated- 
water pumps are steam driven between 
these pressure levels. 

All auxiliary turbines were hydraul- 
ically governed for speed, but these 
systems have been shelved in favor of 
the simpler pneumatically operated 
speed-control valve — throttling inlet 
steam directly. Treated - water - pump 
drives have carbon seals, but all other 
turbines are equipped with labyrinth 
packing. These are served by an exten- 
sion of the turbine-generator gland 
leak-off system, which is simply a sur- 
face condenser evacuated by one of a 
pair of motor-driven vacuum pumps. 
Drainage from this condenser is col- 
lected in a sump together with that 
from the feed-pump leakoff bushings. 
It is then picked up by drain pumps 
and returned to the treated-water pump 
suctions. Net result is a group of ma- 
chines that is largely free from the con- 
ventional causes of small-turbine outage. 

Automatic Controls. The latest in 
automatic and remote plant operation 
is represented here. Photo, at bottom 
right, shows layout of control room. 

Combustion control is steam-pressure 
responsive, through master regulators— 
one on each boiler with a switch to se- 
lect the master that will control the 
plant. Fuel-gas-to-air ratio is balanced 
by direct measurement. Fuel follows 
air so that a fan failure cuts off fuel 
supply. Air-flow regulation is by f-d 

(Continued on page 230) 
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BOILER DRAWING shows how the foundation and lower casing form the cold and hot 
air ducts, making it possible, at low cost, to keep f-d fans at boiler fronts 


FEED PUMPS ore arranged so that each outboard pum 


p can serve only its adjacent 
boiler. The center pump is a common spare. Critical parts are high-chrome-nickel steel 


CONTROL ROOM consoles provide operator with means for remote supervision of 
plant. Enclosure is conveniently located between boilers and turbine-generator 
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The coal-burning gas-turbine project: 


& Over 2000 nours of direct-fired coal- 
burning experience on full-scale gas 
turbines have now been accumulated by 
the Locomotive Development Commit- 
tee. Five 250-hr tests were run on a 
Houdry-process turbine loaned by the 
U.S. Bureau of Mines (Power, June 
1951, pp 104-107; May 1950, pp 80-82). 
On the 4250-hp Allis-Chalmers locomo- 
tive-type power plant (Power, Aug 
1951, pp 90-91) the total is 832 hours, 
of which 750 hours were at high load 
with coal only. 

After results of 750-hr test were eval- 
uated, American Locwmotive Co ex- 
pressed interest in joining LDC in con- 
tinuing the project. A 3-part program 
was proposed, leading tu further turbine 
tests with improved coal-handling and 
ash-separation equipment. 

LDC-Alco program for 1953-54 di- 
vides into three parts, with costs and 
responsibilities allocated as follows: 

Coal supply: LDC to develop methods 
of supplying gas-turbine locomotives 
with suitable coal and to make certain 
revisions in coal-handling equipment of 


Condensed from a report to Bituminous Coal Research 
Ine. by John IT Yellott, Director of Researe h. and Peter 
Broadley, Asst Director of Research Locomotive 
Development Committee BCR 
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the test plant located at Dunkirk, N. Y. 
Ash separator: Alco and LDC jointly 
assume responsibility for developing and 
installing a new flyash separator and 
improved test-plant instrumentation. 

Turbine test: Alco took responsibil- 
ity for providing needed new blades for 
LDC 4250-hp turbine and for conduct- 
ing a series of turbine tests using the 
new separator. 

Coal-Supply Study. Original goal of 
LDC program was a self-contained lo- 
comotive power plant which could 
;rocess and burn bituminous coal of any 
kind, size and moisture content. Oper- 
ating experience shows that little if any 
restriction need be placed on kind of 
coal, but a more realistic requirement 
must be established for size consist and 
moisture content. Coal must be free 
flowing when it reaches the locomotive 
bunker, without foreign matter that can 
interrupt supply. Somewhere between 
the coal seam and the gas-turbine com- 
bustor, coal must be pulverized to at 
least 95% minus 100 mesh. 

An LDC subcommittee is reviewing 
the entire problem of coal supply. Cost 
estimates and economic evaluations are 
being made of the various systems pro- 


posed for supplying “gas-turbine coal.” 
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Test-Plant Setup. Pulverized coal for 
the next turbine test program will be 
supplied by equipment used during the 
750-hr test, rearranged to separate 
stoker and pulverizer from direct con- 
nection with turbine feed tank. Pul- 
verizer delivers through a cyclone sep- 
arator into a large storage tank. Sep- 
arator vents through a dust collector 
and a screw conveyor returns fines to 
storage tank. A pneumatic conveyor 
transfers pulverized coal to turbine tank. 

LDC rotary coal pump (described in 
previous Power articles) feeds from 
the scale-mounted turbine-feed tank into 
a conveying-air line, which supplies 
twin combustors. Flexible connect’ons 
permit weighing the tank and determ- 
ining coal-consumption rate accurately. 
A variable-speed electric transmiss‘on 
drives the coal pump and thus serves 
as the turbine “throttle.” 

Ash Separator. During the first 178 
hours of operation on the 4250-hp tur- 
bine, no appreciable blading erosion 
occurred. Ash separator functioned 
continuously at top efficiency and ash 
particles entering the turbine were vir- 
tually all smaller than 26 microns. But 
early in the 750-hr test a leak occurred 
in the separator and serious erosion 
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...aim at full blowdown to keep up ash-removal efficiency 


When the LDC-Alco program was set up, it was realized 
that the separator was the key to successful operation of the 
direct-fired coal-burning gas turbine. So to the Development 
Laboratory went an assignment to (1) improve the Dunlab 
separator tube (Power, June 1951, pp 104-107) and (2) 
develop an ash-blowdown system that wouldn’t clog. 

Dunlab Tubes. In hundreds of tests at full turbine tem- 
perature (1300 F) all tube dimensions were varied 
tematically. Original dimensions turned out to be close to 
optimum. But when the original tangential blowdown line 
was replaced by an annular one, a major improvement re- 
sulted. In this scheme (see facing page) an annulus sur- 
rounds the tube bottom, with a 14-in. gap between cylindrical 
barrel and flat bottom. A radial blowdown line, 34 in. diame- 
ter, carries separated ash away from the annulus. Particles 
larger than 14 in. can’t pass this gap. Instead, they swirl 
around in the tube until reduced sufficiently by attrition. 

For top Dunlab tube efficiency, air flow through blow- 
down line should be above 12 cfm. If this drops below 10 
cfm, some of separated dust is re-entrained and carried out 
the clean-air discharge. Loss of efficiency in original tubes 
during the 750-hr test was apparently caused by gradual 
reduction of blowdown flow below the 10 cfm needed. 

To keep this from happening again, blowdown flow is now 
measured continuously without interfering with tube opera- 
tion. This is done by taking pressure drop across taps in 
the annulus casting: one in the elliptical section where blow- 


sys- 


down line leaves annulus, the other in the smaller cylindrical 
section just ahead of the outlet flange. 

Ash separator used in the 750-hr test consisted of a bat- 
tery of 26 Mark I Dunlab tubes in a large Inconel X pressure 
vessel. Blowdown lines connected to two manifolds brought 
out through the pressure shell. It was thus impossible to 
check performance of individual tubes during operation, and 
obstructions in the blowdown lines could be removed only by 
shutting down and opening up the shell. In new multitube 
separator individual tubes are pressure-sustaining elements 
and expensive shell is eliminated. 

Since total air flow to turbine is almost 40,000 cfm, and 
each Dunlab tube handles 1500 cfm, new separator uses two 
13-tube batteries in parallel (diagram, facing page). Body 
of each separator is a 28-in. horizontal cylinder divided by 
a slope sheet into a lower dusty-gas inlet and an upper 
cleaned-gas outlet chamber. Ash-laden hot gas from combus- 
tor enters lower part of separator through a tee, and finds 
that only exit is through the Dunlab tubes. Vanes at tube 
entrances cause air and ash to spin rapidly; centrifugal force 
throws ash toward tube wall. Most ash particles enter an- 
nulus and flow out with blowdown stream; cleaned air and 
ultrafine ash particles spin up through discharge. 

Blowdown lines connect into manifolds; bushings of grad- 
uated inside diameter equalize blowdown flows. Manifolds 
lead to ash concentrators, which divert ash and some blow- 
down air to disposal system. Remaining air goes out stack. 


Where it stands today...What’s ahead 


took place. When the leak was repaired 
and high-load operation was resumed, 
separator performance was found to be 
quite erratic and consistent operation 
at high efficiency couldn’t be maintained. 
At conclusion of the test, discharge 
manifolds were cut apart and obstruc- 
tions were found. This led to develop- 
ment of an improved separator design, 
as described above. 

Instrumentation. In preparation for 
next series of turbine tests, improve- 
ments have been made in test-plant in- 
strumentation. A large venturi tube has 
been put in compressor air intake .o 
measure total air flow to the plant. Ven- 
turi tubes have also been placed in 
combustor extensions leading to each of 
the separators so air flow through the 
two halves of the system can be checked 
for equal division. 

Continuous determination of separa- 
tor performance will be of utmost im- 
portance in coming tests. So ash sam- 
plers have been put at entrance of each 
separator, in addition to samplers at 
turbine inlets. Comparisons of weights 
of ash caught at these points will enable 
operators to calculate actual separator 
efficiency. Since there is a close cor- 
relation between amount of ash entering 
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the turbine and particle size distribu- 
tion, samples of ash from turbine inlets 
will be examined frequently by micro- 
scope, to check percentage of pius 10- 
and plus 20-micron particles. 

Detecting Erosive Ash. Two new 
methods of detecting erosive ash will be 
used. Early in 1953, a project was set 
up at Armour Research Foundation to 
develop better and faster methods of 
determining erosiveness of ash particles 
entering the turbine. Two methods were 
selected: One uses change in electrical 
resistance of a rod exposed to erosion 
in turbine inlet stream, the other uses 
radioactivity. 

In the radioactive method, samples of 
dust-laden air from the. two turbine 
inlets are directed at high velocity 
against small irradiated targets of S-590, 
the alloy used in cylinder blading. Air 
streams are then led through slowly 
moving filter-paper tapes, where ash and 
removed metal fragments are caught. 
Scintillation counters scan the moving 
tapes continuously and indicate radio- 
activity of the observed portion of tape 
in “counts per minute.” 

If ash impinging on targets is non- 
erosive, count rate will be quite low, 
corresponding to the background at the 
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test location. If ash is coarse and 
erosive, count rate will go up in direct 
proportion to amount of irradiated blade 
material “seen” each minute by the 
scintillation counter. A continuous rec- 
ord of count rate will be kept and an 
alarm sounded if it exceeds a_pre- 
determined value. Speed is the great 
advantage of this method—less than one 
minute is needed to detect presence of 
erosive ash. 

New Turbine Blades. At end of 750- 
hr test it was found that new blades 
were needed in first four rows of the 
4250-hp gas turbine. Alco assumed re- 
sponsibility for producing and installing 
the new blades. The Operations Com- 
mittee decided that cylinder blades 


(Continued on page 246) 


INDEXES AVAILABLE 


A limited number of editorial in- 
dexes for 1953 POWER are now 
available. No general distribution 
can be made, but if you wish a 
copy, just drop us a letter or post- 
card and we'll send one. 
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Old 


A 2-ton weigh larry supplied boilers on 
either side of central firing aisle from a 
500-ton suspended bunker at west end. 
Storage at boilers was limited to floor 
hoppers (4 to 6 tons each), which fed 
pulverizers in basement. 

Coal came in by rail to a track hop- 
per, from which a 100-tph skip hoist 
lifted it to the suspended bunker (see 
drawing on facing page). A spare 40-tph 
bucket elevator was installed at west 
end of the bunker in 1949 for the stand- 
by yard-recovery service. 


From OLD... to NEW 


New 


Bright and spacious, present firing aisle 
has four multiple-hopper-bottom top- 
suspended bunkers (125 tons net, each) 
feeding through modern coal scales on a 
new platform. An under-bunker con- 
veyor on each side makes it possible to 
feed any pulverizer from any hopper 
outlet in the same row. From the scales, 
coal flows down through chutes, fitted 
with gates and “no delivery” alarras, to 
pulverizers in basement. 

In contrast to the old larry setup, new 
system cuts labor for coal handling to 
a minimum, keeps plant clean. Greatly 
increased “local” storage, inside and 
available by gravity flow, plus versatil- 
ity of under-bunker conveyor, makes 
operation much more flexible and vir- 
tually eliminates risk of outages caused 
by interruptions of coal flow to pul- 
verizers. Capacity is more than ade- 
quate for enlarged plant. 

To see how this new equipment ties 
in with portions of old handling sys- 
tems that were retained, see drawing at 
bottom of the facing page. 
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The problem: 


Reduced costs, increased reliability and operating flexibility, 
more space and a cleaner plant—these were the major goals 
of Frigidaire engineers when they set about revamping coal 
handling at the Dayton plant of this General Motors divi- 
sion. And they wanted to get all handling inside the plant, 
particularly more inside storage available by gravity. While 
they were doing this, putting in some new boilers, and gen- 
erally modernizing the plant, they had to keep running, so 
the job called for skilled planning. 

To see what conditions were when this project got under 
way in 1950, let’s take a quick look at the plant’s history. 
First section of the plant (area now occupied by present No. 
1, 2, 7 and 8 boilers) was built in 1917. It housed eight bat- 
tery-set 2500-sq-ft boilers. Second section, at west end, went 
in nine years later (1926). This time four 7220-sq-ft units 
were installed. Except for conversion of two battery-set units 
to pulverized coal, this general setup served until 1938. But 
during the next ten years four new and larger pulverized- 


coal-fired boilers replaced all 19}7 battery-set units and two 
1926 units were removed to make space for air compressors. 

Thus, in 1950, four of the present boilers were in service 
(drawing below). These were: No. 1 and 2, 80,000 Ib per 
hr each; No. 8, 100,000 lb per hr; No. 7, 120,000 Ib per hr. 
The two remaining 1926 units were scheduled to be replaced 
by present No. 3 and 4 (90,000 Ib per hr each). Then air 
compressors were to be removed and present No. 5. and 6 
units (90,000 lb per hr each) were to be installed. 

With these changes in the wind, it was clear that existing 
larry-and-floor hopper system (photo, facing page) would 
be inadequate. Replacing it promised to get rid of several 
drawbacks: (1) Capacity of floor hoppers was limited, they 
were unsightly and took valuable floor space. (2) Larry 
operation boosted manpower needs and made it hard to keep 
the plant clean. Besides, it wasn’t big enough for greater 
coal needs and a breakdown would be crippling. These lim- 
itations of the handling system, and the fact that Units No. 
1 and 2 had only one pulverizer each, made plant operation 
inflexible, increased possibilities of outage, and ran up costs. 


Frigidaire cut coal-handling costs 


The solution: 


Weak links in old handling system, which dated from 1926, 
were the weigh larry and floor hoppers. Remainder of sys- 
tem was retained and tied to new equipment as shown in 
drawing. 

As the system now stands, coal can come into the plant 
by way of new track hopper, feeder conveyor and 100-tph 
bucket elevator, or by old track hopper and skip hoist or 
spare elevator. Skip can discharge directly into old suspended 
bunker, or by connecting conveyors to 100-tph flight convey- 
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ors distributing coal to boiler bunkers. Conveyors connect: 
ing suspended-bunker outlets with new bucket elevator can 
take coal from suspended bunker to flight conveyors. 

Not shown in drawing is an outdoor storage area, west of 
the plant and north of the railroad tracks. An overflow spout 
on west side of suspended bunker forms an initial pile for 
a drag scraper which stocks-out coal and reclaims it to 
skip-hoist track hopper. Yard capacity is 30,000 tons. 

In designing and installing new equipment, particular 
attention had to be given to the necessity for keeping the 
plant running during changeover. Since main flight conveyors 
were to be installed above and to the sides of the larry rails, 
they were put in first. This work got under way in mid- 
summer of 1951, when plant load was lighter than average. 

At this time, new No. 3 boiler was operating and No. 4 
was nearly completed. Air compressors had been removed to 
make way for Units 5 and 6, and erection had begun on 
these boilers. 

The first of the overhead bunkers was put in at the ezst 
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NEW UNLOADING DOCK has capstan (right) for positioning car 
over track hopper, from which a short belt conveyor with mag- 
netic pulley feeds the bucket elevator (/eft). Just to right of 
elevator is chute from conveyors connecting to old bunker 


FIRING AISLE below scale platform, now free of unsightly 
floor hoppers, is clean and roomy. Chutes leading down to 
pulverizers in the basement are fitted with gates and alarms 


Frigidaire’s coal handling is now highly 


end of the plant. With temporary chutes where the scales 
would go in the final layout, the newly installed flight con- 
veyors supplied Units 1 and 8, while the larry, now working 
on a shorter run, handled remaining boilers. 

Same procedure was followed for the next two units (No. 
2 and 7) and the larry travel was still further shortened. 
Unit 3 was next to swing over to the new system and, when 
it was completed, No. 4. With boilers 5 and 6 under con- 
struction, the larry could be taken out of service, and these 
units were cut into the new system as they became ready. 
When all units were changed over, the coal scales and under- 
bunker conveyors were installed and the larry removed. 
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FLIGHT CONVEYORS, one on each side above new hopper-bot- 
tom bunkers, draw from (1) new elevator (2) old skip hoist or 
(3) old bunker. Normally, all flight gates are open and bunk- 
ers are filled to the end, when a level alarm signals ‘’stop”’ 


HANDLING-SYSTEM CONTROLS are centralized on this panel 
together with coal scale integrators. Comprehensive interlock 
scheme protects the equipment allowing proper sequences only 


flexible and reliable. Normally, all... 


Normal operation of the present modernized system is as 
follows: First shift—all bunker space is filled. Second shift 

needs are supplied by drawing down the boiler bunkers. 
Third shift—further drawdown of boiler bunkers plus supply 
from reserve bunker as needed. 

With heavier winter loads, this general schedule is modi- 
fied as follows: First shift—all bunkers filled. Second shift 

extra man needed to unload coal and replenish draw- 
down from boiler bunkers to keep all filled. Third shift 

drawdown from boiler bunkers and reserve as needed. 

Normally, coal deliveries are scheduled to match needs 
as nearly as possible, so a constant outdoor storage of some 
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let above, but under-bunker conveyor can shift feed from any 
outlet to any scale in same row. The installation is valved 
and controlled to give troublefree automatic operation 


MAIN-STEAM HEADER was moved outdoors to roof valley to 
permit full utilization of building space. Photo shows boiler 
leads and lines carrying steam from header to factory areas 


UNDER-BUNKER CONVEYORS, of chain-drag type, have ‘‘drib- 
ble return’’ at drive end. Here any coal carried past outlets on 
lower run drops off. A screw moves it to a small loop convey- 
or at 


right angles to main one. This returns coal to top run 


MORE SPACE-GAINING moves were made when Units 5 and 6 
were installed. Air heaters, fans for these boilers, new feed- 
water heater, hot lime-soda softener were put outside building 


...UNloading and bunker storage can be done on the day shift, reducing costs 


° 20,000 to 24,000 tons can be kept as reserve. This reduces 

stocking-out and reclaiming operations and minimizes danger 

of storage fires. Coal is bought sized—usually 2x0 or 144x0 

in.—and no crusher is installed. Each of the coal-elevating 

systems from the track hoppers is equipped with a magnetic 
pulley to segregate tramp iron. 

Another interesting feature of the modernization at the 
Frigidaire boiler plant was the solution of some tight space 
problems. After the first three of the present units (No. 1, 
2 and 8) were installed, need for maximum boiler capacity 
in limited space led to a variety of building modifications. 
To fit in No. 7 boiler, some roof changes were needed and 
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the tubular air heater and fans were put alongside the unit 
in front of the existing stack. To make this possible, and to 
facilitate later installations, the main steam header was put 
in the valley of the roof (see photo above). Lines carrying 
steam to various production areas take off the header in the 
vicinity of Unit No. 7, going north across a roadway on an 
elevated structure. Other lines take off at the extreme north- 
east corner and go under the road in a utilities tunnel. 
When Units 3 and 4 were installed, air heaters were fitted 
in alongside, but fans, ete, were put in a penthouse on the 
roof. Space limitations were even tighter on No. 5 and 6, 
and air heaters, fans, ete, were placed outdoors (photo). 
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DELIGNIFICATION is one of the basic water-treatment problems. This old tower’s breakdown is in advanced stage 


Right water treatment: your best bet to 


Here’s a step-by-step review showing you when, where and how 


to apply chemicals for the control of water in cooling towers 


By JACK M SLOUGH, Rating & Design Engineer, Santa Fe Tank & Tower Co 


> Lire expectancy of a cooling tower 


is 20 years, or more, with good water 


treatment. But without proper treat- 
ment and suitable makeup, life can be 
reduced to only five years. Since tower 
cost may equal or exceed the cost of any 
other single unit in its circuit, it is easy 
to see how important correct water 
treatment can be. 

Types of Fouling. The four basic 
problems in any cooling-water system 

open or closed are: 

1. Scale and deposit formation on 
heating surfaces that reduces heat-trans- 
fer rates and increases pumping heads. 

2. Delignification, or the structural 
breakdown of tower wood. 

3. Corrosion in tower and units it 
serves. 

1. Algae and slime, which reduce per 
formance, promote corrosion and foul 
connected equipment. 

All four problems are interrelated and 
the correction of may 


one promote 
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another. No single treatment solves all. 
Delignification and corrosion bring on 
the most expensive destruction, but 
algae and scale cause a greater effi- 
ciency loss. 

Makeup. Amount of water that must 
be added to a tower is important be- 
cause the makeup is the source of im- 
purities entering the cooling system. 
For each 10-F difference of the water 
passing through the tower, makeup is 
about 1% of the water circulated. For 
example, in a tower circulating 2500 
gpm with a 15-F temperature difference, 
makeup is 15/10 2500x0.01 = 37.5 
gpm. Though this rule is suitable for 
most estimates, the tower manufacturer 
can supply extremely accurate figures 
on makeup at given cooling loads. 

In addition to makeup for evapora- 
tion, the water loss due to the wind or 
air stream must be replaced. Typical 
windage losses, based on circulation 
rate, run 1 to 5% for spray ponds, 0.3 
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to 1% for atmospheric towers, and 0.1 
to 0.3% for mechanical-draft towers. 
With a mechanical-draft tower in the 
above example and a windage loss of 
0.2%, 2500*0.002 = 5 gpm; total 
makeup = 37.5 + 5 = 42.5 gpm. 
Recommended blowdown rates are 
given in the table below. 
Makeup bicarbonate 


hardness as ppm CaCO, Blowdown 


0-103 
103-206 
206-291 evapo- 
291-394 4f ration 
394-496 7 
496-548 10 | 


Scale and Deposits. Calcium carbo- 
nate is the most common scale met in 
once-through and recirculating systems, 
but silicate and sulfate scales, or only 
sulfate, sometimes form in recirculating 
systems. But the two latter scales are 
only of minor importance if a few rel- 
atively simple steps are taken to avoid 
exceeding the solubility of calcium and 
magnesium silicates and calcium sul- 
fates. 

Most water treatments for scale pre- 
vention add some chemical to raise the 
solubility curve an appreciable amount 
so high concentrations of carbonates will 
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4 basic problems to meet in cooling-tower water treatment 


i Scale control 


a. Sodium hexametaphosphate: Maintain 2 ppm ~ 
residual. Add initial charge of 4 Ib per 
gpm makeup. Use acid to hold right pH 

b. Beta glucoside: Add 10 ppm to makeup. This 
chemical is also good corrosion inhibitor 

¢. Tetra phosphoglucosate: Maintain 2 ppm 
residual. Easy to use, keeps indefinitely 

d. Lime and soda ash: Should not be applied 
except by well-qualified water chemist 

e. Zeolite: Try one cubic foot of zeolite to treat 
2000 gallons of makeup. The acid treatment is 


recommended 


Delignification control 


a. pH and sodium carbonate: Control these two 
factors as detailed in the text of this article. 


Hold pH of water at 7.0 


b. Sodium zeolite treatment: Regulate blowdown 


residual 


to keep sodium carbonate less than 1000 ppm 


Corrosion control 
a. Chromglucosate: Maintain 100 ppm residual 
b. Sodium chromate: Maintain 25 to 100 ppm 


c. Sulfoglucosate: Maintain 2 ppm residual. 
inhibits oxygen corrosion 


Algae and slime control 
a. Chlorine: Maintain about 2 ppm residual © 
b. Sodium hypochlorite: Maintain at about 10 


ppm. This material is safe, easily used 
c. Potassium permanganate: Use 2 to 5 lb per 


million gal water. Rate depends on blowdown 


NOTE: See the text for additional data on each 


of these water treatments 


extend cooling-tower life, save money 


remain in solution. Other treatments 
reduce the concentration of carbonate 
in the makeup, or change the chemical 
structure of the carbonate. 

Controlling Scale. Reports from in- 
dustry show that a number of methods 
are in regular use for controlling scale 
in cooling-tower systems. Study of these 
reports indicates that results vary from 
one plant to another, and in different 
localities. So it is difficult to prescribe 
any one treatment good for all plants in 
all parts of the country. 

Threshold treatment using sodium 
hexametaphosphate to increase the sol- 
ubility of carbonate hardness is popular. 
Where concentration of scale-forming 
salts is high, continuous blowdown is 
often used to supplement the water 
treatment. Sodium hexametaphosphate 
should not be expected to remove old 
scale because this is usually hard and 
redissolves slowly. 

Organic chemicals like beta glucoside 
and the compounds of glucosates are 
receiving more attention as scale con- 
trollers and corrosion inhibitors. A few 
reports from industry show marked ten- 
dencies toward scale prevention and 
removal. Beta glucoside is a greenish- 
brown, viscous semisolid, which is diffi- 
cult to dissolve. It should not be stored 
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for long periods because it will ferment. 

Tetra phosphoglucosate is easier to 
use because it dissolves readily, keeps 
indefinitely and is nontoxic. But some 
reports show its scale preventive char- 
acteristics are not as great as beta gluco- 
side. These same reports recommend 
treating makeup water with 12 ppm of 
the beta, or about 2 ppm of the tetra. 

Complete removal of objectionable 
compounds from cooling-tower makeup 
before the water enters the circuit pro- 
vides scale control. However, complete 
removal is often difficult and in general 


. is uneconomical. 


Lime and soda ash, while successful, 
are difficult to apply unless there is an 
experienced operator on hand. Using 
too much of either is almost as bad as 
no treatment. Insufficient amounts can 
leave residual hardness. When applied 
cold, these chemicals react very slowly, 
leading to further difficulties. 

Zeolite treatment, well known for 
other applications, finds use in cooling 
systems. Because zeolite treatment may 
impart a high sodium alkalinity to the 
water, it may be necessary to add sul- 
furic acid to reduce the alkalinity. 

Sulfuric-acid treatment is often rec- 
ommended for preventing carbonate 
scales. Expensive mechanical equip- 
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ment is unnecessary. Normally the 
treated water is more corrosive than the 
original raw water. Careful control of 
concentration is required to prevent sul- 
fate scaling. 

Delignification is the removal of al- 
kali or bisulfite soluble matter from 
wood, leaving a weak stringy mass, 
worthless for any part of a cooling 
tower. High pH of cooling-tower water 
leads to removal of lignin from tower 
wood, leaving only the cellulose to bind 
the wood cells. 

Tests show that high pH is not the 
only factor contributing to delignifica- 
tion. Sodium bicarbonate changes to 
the carbonate form when pH exceeds 
about 8.5. Keeping pH below 8.5 tends 
to nullify most types of delignification 
and scale in cooling towers. 

Sodium-zeolite treatment of carbonate 
hard water may lead to high concentra- 
tions of sodium carbonate. Under these 
conditions, close control of pH is im- 
perative. Where sulfuric acid is used to 
treat makeup, pH may drop to as low as 
3. Low pH is less harmful to wood 
than high pH, but the situation is re- 
versed for metal parts like piping, con- 
densers, etc. 

Experience shows that high chlorine 

(Continued on page 232) 
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EXTERIOR VIEW of Ponca City’s well-known municipal diesel plant. The new section of the plant is on the right end of building 


Ponca City diesel plant boosts its 


Already notable for its size, 
Ponca City, Okla., municipal 
diesel plant is now .. . 


¢ Bettering its own records 

¢ Improving dual-fuel output 

* Paring pilot-oil needs 
Maintaining economy de- 
spite rising operating costs 


Serving its greatest load 


By PAT SCHLESINGER, Superintendent 
Ponca City Water and Light Department 


Bm OUR NEWEST ENGINE is a 4275-hp 
Nordberg gas-burning diesel. Addition 
of this unit raises plant capacity to 
16,275 hp. With the new engine on the 
line, total output reached 37,877,350 
kwhr, a gain of about five million kwhr 
over the previous year. 

Economies. To understand our opera- 
tion, a few details about our present 
engines will be helpful. For the fiscal 
year ended June 30, 1953, our four 
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Nordberg dual-fuel engines produced 
36,537,650 kwhr. Fuel consumption for 
these engines in this period was 37]1,- 
139,000 cu ft of natural gas and 145,439 
gal of pilot oil. This is an average of 
10.15 cu ft of gas and 0.0039 gal of oil 
per kwhr. 

We pared pilot-oil consumption to a 
scant 5.2% of the total heat value of 
the fuel, while holding gas consumption 
to the level of previous years. 

Rising costs have made economy an 
even more difficult goal. Our largest 
single item of operating expenae is fuel. 
And it is here that rising prices have 
had most effect. We paid 15¢ per mef 
of natural gas during the four winter 
months, and a low of 12.5¢ for the other 
eight months of the year. However, gas 
price was raised to a flat 15c, while the 
28 gravity fuel for pilot oil remained at 
8.5c per gal. 

At these prices the four gas-burning 
diesels produced electrical power at a 
total cost of 1.85 mills per kwhr. Of 
this total, gas cost 1.52 mills, pilot oil 
0.33 mills per kwhr. 

Plant Loads. Despite every effort to 
predict load growth well in advance of 
actual demand, we've had to use all our 
ingenuity and operating skill to keep up 
with the rising consumption of elec- 
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tricity. The oil refineries, which are our 
city’s principal industry, have rapidly 
expanded in size, production and labor. 
New manufacturing plants have come 
to town to make oil-field bits and other 
equipment for the growing oil-industry 
market. Not only has population climbed 
to 21,000, but the per capita consump- 
tion of electricity has also risen sharply. 
One reason for this trend .is that the 
refineries employ men with high profes- 
sional or mechanical skills and pay cor- 
respondingly high salaries. These men 
can afford to participate in the nation- 
wide trend toward greater use of elec- 
trical appliances. During a hot spell in 
July 1952, new air conditioners went on 
the line at the rate of a dozen a day. 
Peak loads rose 3000 kw in five years 
from 4300 kw in 1946 to 7300 kw in 
1951. In 1952, peak reached 8300 kw. 
Peaking Capacity. To carry the 
peaks, every engine in the plant was put 
on the line and overloaded. During part 
of the time we were running overloaded, 
our new 4275-hp engine was being in- 
stalled. It went on the line July 8, 1952. 
For the remaining 51 weeks of the fiscal 
year it operated more than 95% of the 
time, running up a total of 8163 engine 
hours and producing 17,241,050 kwhr. 
When operating at about two-thirds 
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Equipment serving new engine 


4275-hp 10-cyl 21'%4x31-in, 225-rpm 
Duafuel engine, Nordberg Mfg Co 
Generator ++..General Electric Co 
Governor .... Woodward Governor Co 
. Allis-Chalmers Mfg Co 
Dollinger Corp 
...Continental Oil Co 
Manzel Bros Co 
Honan-Crane Corp 
Kewanee-Ross Corp 


Engine 


Cylinder lubricators 
Lube purifier 
Lube-oil cooler 
Auxillary lube pump 
DeLaval Steam Turbine Co 
Haight Co 
....Nordberg Mfg Co 
All's-Chalmers Mfg Co 
Berkeley Pump Co 
. Kewanee-Ross Corp 
Fuel oil Continental Oil Co 
Fuel filter .........Wm W Nugent & Co, Inc 
Fuel-injection pumps.....American Bosch Corp 
Natural gas ...Northern Okla. Gas Co 
Exhaust silencer Maxim Silencer Co 
Thermometers ....Electric Auto-Lite Co 
Gage panel Nordberg Mfg Co 
Exhaust pyrometer Illinois Test- 
ing Laboratories, Inc. 
.....J] E Lonergan Co 
..General Electric Co 


Lube-transfer pump 
Lube strainer 
Cooling-water pump 
Water-transfer pump 
Heat exchanger 


LATEST dual-fuel diesel produced 17,241,050 kwhr in first year of operation 


earth filtration material only once 
after seven months of operation. Oil is 
periodically analyzed to determine its 
acidity. If necessary, the oil can be 
centrifuged, washed with water, and 
heated to remove moisture. 


output and efficiency 


load, the new unit produced a kwhr at 
a fuel cost of 1.85 mills, consuming 
10.35 cu ft of gas and 0.0035 gal of pilot 
oil. With an average load of over 70% 
for March 1953, the engine’s fuel con- 
sumption was cut to 9.93 cu ft of gas 
and 0.0033 gal of pilot oil. 

Engine Details. The new Nordberg 
dual-fuel engine is a 10-cyl 2-cycle 
2114x31-in. 4275-hp 225-rpm unit, direct 


connected to a 3040-kw 
13.000-v generator. 
Operation. Lube-oil consumption is 
low. Cylinders required 4149 gal of 
detergent oil fed from individual forced- 
feed lubricators. Crankcase took 1428 
gal of straight mineral oil. Combined. 
this gives 6257 hphr per gal of lube oil. 
The lube oil runs clean and it has 
been necessary to change the fuller’s 


3-ph 60-cps 


Cooling. The cooling-water system 
serving the new engine is interesting, 
and provides dual advantages of reduc- 
ing auxiliary power requirements and 
affording emergency protection. 

A motor-driven centrifugal pump cir- 
culates soft water through the engine 
jackets and a heat exchanger. Floating 
on the suction of this pump is a slender 


30-ft-high vertical tank. The tank pro- 


Table |: Plant Performance—July 1952 through June 1953 


Fuel 


No. 7 
engine 


Kwhr generated 


All gas 
units 


oil consumed, gal. 


All gas Heavy 
units fuel 


Gas consumed, mcf 


No. 7 All gas 
engine units 


Lube oil, No. 7 


Crank- Hr run 
case Cyl No. 7 


No. 7 
engine 


Total 
plant 
1952 
July 817,600 
Aug _:11,504,800 
Sept 1,356,000 
Oct 1,335,700 
Nov 1,351,500 
Dec 1,519,000 
1953 

Jan 1,436,650 
Feb 1,552,100 
Mar 1,636,300 
Apr 1,569,650 
May 1,498,280 
June’ 1,663,470 


Total 17,241,050 


3,246,300 
3,496,200 
2,904,200 
2,889,200 
2,831,200 
3,101,300 


3,556,700 
3,714,100 
3,018,200 
2,933,900 
2,875,200 
3,116,200 


2,770 
5,800 
5,180 


14,080 
15,150 
11,859 
11,675 
11,190 
13,345 


36,000 
24,442 
9,765 
4,675 


9,162 
16,842 
15,162 
14,100 
13,770 
15,500 


36,482 100 
39,122 180 
32,512 160 
30,501 140 
28,806 150 
31,644 78 


2,961,770 
2,565,880 
2,837,900 
2,795,050 
3,075,240 
3,833,410 


36,537,650 


3,060,270 
2,678,680 
2,887,500 
2,799,250 
3,114,740 
4,113,610 


37,877,350 


12,024 
10,602 
10,549 
10,376 
10,198 
14,468 


145,439 


14,260 
15,077 
16,250 
15,820 
15,515 
17,152 


178,610 


29,415 
24,927 
28,181 
28,160 
31,887 
39,502 


371,139 


60,350 136,266 
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345736 

4,980 349° 669 

5,060 4,600 350 693 
6,015 1,400 485 744 
5,300 9,400 55 300 667 ame 

5,538 9,600 155 348 666 
5,489 3,198 50 352 722 

5,040 1,014 115 702 
4,610 4,372 35 339 670 
5,568 27,800 210 350 720 


ANOTHER VIEW of new engine shows some of its auxiliaries 


vides a static pressure of about 10 psi. 
Total pressure in the system when pump 
is running is 18 psi. Head provided by 
the tank reduces the amount of power 
required to circulate the cooling water. 

Use of the storage tank permits the 
system to operate as a thermal siphon. 
Should a pump fail, the system can con- 
tinue to provide adequate cooling for 
about 10 minutes. Makeup needs for 
this system are small, and water tem- 
perature remains constant under var- 
iable load conditions. 

Maintenance. Careful periodic in- 
spections and preventive maintenance 
are an integral part of Ponca City’s 
operation. By removing the 4-in. inspec- 
tion plates in the exhaust header at each 
cylinder of the new engine, it is possible 
to inspect the pistons, rings and intake 
ports. Using this procedure, all 10 cyl- 


inders can be checked in half an hour. 
Since this unit went into service there 
have been no shutdowns caused by en- 
gine failure. 

Costs. Tables I and II summarize 
operating costs for the new engine and 
for the entire plant during the fiscal 
year ending June 30, 1953. With a total 
production expense of $214,393.22, aver- 
age cost of producing a kwhr is 5.75 
mills. Net profit of the light depart- 
ment was $678,480.08, for the year of 
1952-53. 

Table, right, shows the light depart- 
ment of this municipal plant has been 
consistently and increasingly profitable. 

Earnings have been sufficient to 
finance all plant expansion, all other 
civic improvements, including an airport 
and library. In addition, they have paid 
for almost all costs of local government. 


TWO PANELS are added to switchboard to serve the new engine 


Ponca City has been a taxfree com- 
munity for the past 20 years. 


Year Net Profit 
1944 $283,647.31 
1945 294,964.41 
1946 311,903.49 
1947 342,826.90 
1948 388,873.83 
1949 463,850.95 
1950 551,843.49 
1951 560,080.25 
1952 622,459.36 
1953 678,480.08 
10-year total $4,498,930.07 


Ponca City’s record is by no means a 
closed book. Right now we are busy 
installing a new Nordberg 5135-hp dual- 
fuel engine. We are confident it will 
be another step toward greater economy. 


Table Il: Operating Statement of Light Department, June 30, 1953 


Operating income 
Commercial lighting 

Commercial and industrial power 
Residential lighting 

Street and white-way lighting 
Electric current for pumping 
Penalties 

Miscellaneous 

Interest on daily balances 


Operating expenses, production 
Salaries, office 

Salaries, light plant 

Renewals and repairs (plant, equipment) 
Plant supplies 

Insurance 

Depreciation 

Water, light and heat 

Fuel 

Lubricating and cylinder oil 

Engine maintenance 


Total production expense 
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Operating expenses, distribution 


$ 275,547.70 Salaries, office $ 10,898.62 
185,363.89 Salaries, meter readers, liner,en 60,127.97 
551,792.87 Renewals and repairs (lines, vtc.) 15,146.67 

6,978.00 Stationery and off.ce supplies 2,046.27 
30,549.00 Postage, telephone and telegraph 2,294.96 
3,303.42 Insurance 4,035.23 
6,394.83 Depreciation 33,718.35 
630.00 Oil, gas and upkeep of cars 3,585.73 
$1,060,379.71 Renewals and repairs (meters) 2,627.59 
Total distribution expense $ 134,481.39 

Total operating expense 348,874.61 

$ 120.00 Net operating income $ 711,505.10 

53,717.11 

6,832.31 

2,634.41 Financial expense 

12,438.96 Deduct: Interest on electrical deposits $ 1,385.25 
39,307.18 Interest on electrical bonds 13,992.50 
4,789.72 Nonoperating expense and taxes 17,647.27 
75,133.81 Total deductions $ 33,025.02 
5,613.24 
13,806.48 Net profit $ 678,480.08 


$ 214,393.22 Net kwhr produced 
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DUAL-PRESSURE AUTOMATIC-EXTRACTION steam turbine operates on two different cycles, depending on load requirement. . . 


Bleed steaomto Exhaust fo condenser 
feedwater heater 27-in. Hg vacuum 


Closed- 


Generator 


400-psig 
750-F steam 


Generator 


Bleed steam to 
feedwater heoter 


Exhoust fo condenser 
27-in. Hg vacuum 


PROCESS cycle operates four months a year. It receives steam 
15-psi steam and electric power 


at 150 psi and supplies 


from boilers 


NONPROCESS cycle operates eight months a year. 
is 400 psi. 


Steam 


This setup supplies power only 


Versatile Turbine Boasts Unique Operation 


By W T MANNING, Manager 
Industrial Turbine Engineering 
Westinghouse Electric Corp 


®& THE SPECIAL REQUIREMENTS of in- 
_ dustrial processes have led steam-tur- 
bine manufacturers to produce some 
unusual units. Recently a dual-pressure 
automatic-extraction turbine was built 
that is unique in both its operation and 
control arrangements. 

The process plant that this turbine 
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serves operates only four months a year. 
During this period the plant supplies 
electricity and steam to process, and 
also supplies the community with elec- 
trical power. For the remainder of the 
year only the community power load 
exists. High-cost crude oil is used dur- 
ing the latter period and high efficiency 
is a must. The turbine, therefore, oper- 
ates on two seasonal cycles shown in 
the flow diagram. 

Operation. The unit is actually two 
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turbines in one cylinder, with intercon- 
nected steam chests. During the proc- 
ess season, steam supply is from low- 
pressure boilers at 150 psi. It enters 
both the single-stage impulse turbine 
(nearest the governor) and the multi- 
stage impulse turbine. All the 150-psi 
steam that passes through the single- 
stage turbine exhausts at 15 psi and 
goes to process. Steam passing through 
the multistage turbine condenses at 27- 
(Continued on page 244) 
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HOW TO ORGANIZE YOUR NEW 


POWER PLANT —7 


Follow these tips to set up 
a smooth-running maintenance program 


Time, dirt, wear and tear may gradually reduce a fine 


new plant to a junk pile if their effects are not combatted. 


& THE ELEMENTS of a sound mainte- 
nance program include inspection, crew, 
tools, repair parts, materials, leak 
checks, trouble reports, preventive and 
regular maintenance, records. These 
elements, properly handled and adap‘ed 
to your plant conditions, form the basis 
for smooth operation. 

Inspection. Unless a plant is specifi- 
cally intended for a limited life, take a 
long-term view of maintenance. Keep 
the entire plant in good shape if you 
want it to remain in active service for 
30 years or more. Make repairs for 
keeps whenever possible, and thus re- 
duce the number of things continually 
coming up for attention. 

Inspect and maintain equipment on a 
schedule of minimum outage time to 
reduce operating losses. This requires 
careful planning and closely supervised 
execution so you'll have material and 
tools where you need them. Work care- 
fully done avoids leaks, forgotten parts 
or other “bugs” that may cause either 
delays in resuming operation or later 
outages, 

Often the expense of maintenance and 
of operating labor are almost equal, 
while total maintenance cost is usually 
about equally divided between labor and 
material. You can sometimes reduce 
maintenance costs through changes in 
operation, equipment design or mate- 


rial. Keep a watchful eye for “sore 


spots” to improve reliability, cut cos‘s. 


Avoid trouble with this serviceable maintenance precedure 


By D C SWIFT, Ebasco Services Incorporated 


Carry on maintenance with minimum 
interference with plant operation. Ob- 
tain clearance for work on all appara- 
tus and place scaffolds, hoists and tools 
to cause the least obstruction possible. 

After completing repairs, leave a unit 
clean and ready to run, with all main- 
tenance material and tools removed. 
Then turn it back to the operators, leav- 
ing a maintenance man standing by. He 
sees to any necessary bolt tightening, 
packing adjustments, leak stoppage, etc, 
while unit is put back into operation. 

Maintenance Crew. Number of main- 
tenance men for a power plant is rough- 
ly determined by amount and type of 
its equipment. Type of fuel, circulating- 
water facilities, and availability of out- 
side contractors also have an important 
bearing on the maintenance crew re- 
quired. This may vary from one man 
for each 2 mw to a minimum of perhaps 
one man for each 10 mw of installed 
capacity. 

Where there are a number of plants 
in a system, maintenance men can move 
from one plant to another to take care 
of major overhaul work loads. In the 
smallest plants, operators may do their 
own repair work with occasional help 
from outside specialists. 

As a plant grows, the maintenance 
force normally divides into electrical 
and mechanical groups. The mechanical 
men may subdivide into groups specializ- 
ing in boiler work, pipe work, brick- 


work and insulation, welding, machine 
work, painting. The electricals may 
subdivide into transformer, motor, light- 
ing, switchgear and control units. 

Avoid excessive specialization, and 
train men so they can handle several 
lines of maintenance. This makes it 
easier to lay out work and gives them 
more variety. 

Skilled crafts usually require a fore- 
man or subforeman for every seven to 
ten men. Where laborers are engaged 
in routine physical work requiring lit- 
tle or no supervision, number of men in 
a crew may be increased. 

Shop Facilities, Tools. In the smallest 
plants, a work bench and vise with a 
fair complement of hand tools may suf- 
fice. As a plant grows, larger shop areas 
and more complete tooling are required. 
Finally, there may be transformer re- 
pair, motor repair, general electrical 
maintenance, also pipe, welding, black- 
smith, carpenter, instrument and ma- 
chine shops, etc. If possible, these shops 
should be centrally located and grouped 
for convenient access to the plant and 
store rooms. 

The medium-sized plant’s shop equip- 
ment might include small- and medium- 
sized lathes, power drill press, shaper, 
metal saw, pipe threading machine, hy- 
draulic press, and gas and electric 
welding outfits. 

Where a plant has access to commer- 
cial facilities for handling large-size 
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work, it is more economical to send out 
the small amount of this type repair 
than to tie up considerable money and 
space for seldom-used tools. 

The company usually supplies special 
tools, like large pipe wrenches, impact 
wrenches, tube rollers, turbine bolt 
wrenches, slings, chains, hoists, mauls, 
axes, pipe cutters and dies, drills and 
taps, electric or air drills, meggers, test 
electrical sets, conduit benders, as well 
as extension cords, clean-up tools, paint 
brushes, scrapers and the like. 

More personal tools like pliers, screw- 
drivers, small wrenches, hammers, mi- 
crometers, calipers, depth gages, etc, 
may be supplied either by the company 
or the employe. The majority of plants 
furnish a few tools or replace the em- 
ploye’s lost or broken tools. 

Larger plants usually set up a central 
tool room. A maintenance man has a 
set of numbered checks that he ex- 
changes for tools. Thus, if a tool is not 
in stock, the check identifies the man 
who has it. The tool-room man usually 
maintains tools in a safe and operable 
condition, thus reducing accidents and 
delays. 

Repair Parts, Materials. Unless your 
plant is near a large city where repair 
parts and materials are always avail- 
able, keep a stock of essential parts on 
hand, Although the usual standard parts 
like bearings, packing, bolts and nuts 
are obtained quickly, some special parts 
are not readily available. 

If you stock the spare parts the manu- 
facturer recommends for each piece of 
equipment, you largely eliminate delays 
while awaiting replacement parts. Ex- 
perience will point out additional items 
to keep on hand. 

Store spare parts where they will not 
deteriorate and where they can be found. 
Keep a perpetual inventory of parts, and 
plainly tag each one with order number, 
description and plant unit. Even if mis- 
placed it can then be identified and re- 
stocked. 

Avoid stocking duplicate parts. Ball 
bearings, for example, are often inter- 
changeable even though different manu- 
facturers use different numbering sys- 
tems. Parts for similar but not identical 
machines can often be substituted for 
each other. This saves money other- 
wise tied up in idle stock, or permits a 
better reserve of parts. 

For maintenance work you need a sup- 
ply of smaller pipe fittings: valves, 
packing, gaskets and gasket materials, 
pipe dope, shellac, cutting oil, nuts, 
bolts, screws, nails, rope, chain, wiping 
rags, tape, copper wire, cleaning fluid, 
insulating varnish, paint, refractory ce- 


ment, welding and brazing supplies, etc. 
Designate someone to see that these 
stocks stay at desired levels. 

Leak checks made daily often point 
out incipient trouble. Leaks not only 
indicate potential operating difficulties, 
but they also make a mess in the plant, 
cause waste, and may be dangerous to 
personnel. Generally the leak-check 
man can make needed repairs on his 
rounds. Where special maintenance or 
an equipment outage is required, the 
leak-check man writes up a trouble or- 
der for the repair. 

Trouble-report sheets or cards expe- 
dite repairs of leaks or equipment oper- 
ating improperly, and show need for 
special repair or inspection. The opera- 
tor noticing the trouble writes up briefly 
the location and story of the trouble. 
Plant superintendent or his assistant 
collects reports and assigns them to the 
maintenance supervisor or mechanic 
who handles the type of work that is 
apparently necessary. 

Trouble-report sheets are sometimes 
made out in duplicate so both mainte- 
nance man and his supervisor have a 
copy. By marking his copy with name 
of man handling the repair, the super- 
visor has a follow-up reminder that helps 
him assign work evenly. 

Mechanic notes the repair made and 
turns the report back to his foreman 
on completion. Finished trouble reports 
can be filed as a reference check list 
or discarded as soon as the repair is 
reported done. 

Preventive Maintenance. Make rou- 
tine inspections of all equipment that is 
subject to wear, misalignment, deteriora- 
tion or failure, or that needs periodic 
testing or adjustment to assure that it is 
in proper working order. Prepare chart 
or tabular schedules showing when to 
inspect each item. 

If schedule is in chart form, plant 
operating supervisors can note the in- 
spections coming due and make out 
trouble reports or inspection requests. 
They then check off completed items on 
the chart. 

If schedule is tabular, a record clerk 
will usually make out an inspection re- 
quest and file results under the particu- 
lar unit of equipment. 

Other systems note date of inspection 
and use a special equipment history 
form for recording significant data only. 

Proper scheduling of preventive-main- 
tenance inspections avoids making them 
too often, but catches incipient troubles 
before they cause a serious outage or 
major equipment Although 
preventive maintenance requires a good 
deal of follow-up and clerical work, 


damage. 


experience shows that total costs are 
reduced and plant reliability improved. 

Regular Maintenance. [In general, in- 
spect boilers and most of their auxil- 
iaries once or twice a year. Turbine- 
generators need inspection after the 
first year of operation and generally 
every two to four years thereafter. 

When a turbine-generator is opened 
for inspection, plan the dismantling and 
assembling operations carefully to speed 
the job. Assemble all necessary tools, 
slings, blocking and anticipated spare 
parts before the machine is shut down. 
Remove outer casing, dismantle some 
governor parts and necessary connect- 
ing piping and purge hydrogen-cooled 
units while the machine is cooling down. 
You can remove turning gear after unit 
has partially cooled, since temporary 
bowing will have no effect on a disman- 
tled machine. 

temove bolts in the correct order, and 
use a crane for lifting heavy parts. Dia- 
grams of sling arrangements and lift 
dimensions help speed operations. As- 
sign a spot with the necessary blocking 
for each piece of the machine, consider- 
ing floor strength and convenience for 
cleaning blades, ete. 

Carefully tag wires removed or dis- 
connected so there is no question of 
electrical connection during assembly. 
Note settings and adjustments so they 
can be reproduced. Put bolts and other 
parts in convenient, separate boxes and 
protect delicate parts from damage. 

Inspect each part as it is removed, 
noting its condition. Check machine 
clearances, evidences of steam or water 
cutting, deterioration or cracking of 
metal, etc. Note changes in bearing 
clearsnces, wear of seals and packings. 
Often a photograph effectively shows 
condition that is difficult to describe in 
words. Following inspection, clean all 
parts and put in as good condition as 
possible, or renew them. 

After cleaning, many plants subject 
turbine rotors to kerosene and white- 
wash inspection or a Magnaflux exam- 
ination to assure that no cracks have 
developed. Small dents on turbine blad- 
ing can usually be straightened out 
safely. 

Where plant men have gained experi- 
ence, they should direct and handle the 
work of dismantling and assembly, with 
a factory engineer acting as consultant 
and adviser. Plant men bécome more 
familiar with and adept at working on 
their own machines than an engineer 
who handles a variety of machines in 
different plants. 

But this knowledge and familiarity 

(Continued on page 238) 
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ONE OF TWO 1650-kw open-cycle gas turbines with regenerators. These units burn 60% bunker-C oil mixed with 40% diesel oil 


Over 30,000 hours experience on high-ash fuel oil shows... 


Gas-turbine maintenance cost is low 


®& Two 1650-Kw Brown Boveri gas tur- 
bines have operated over 31% years at 
the Pertigalete Cement Works in Vene- 
zuela. These turbines have supplied the 
sole source of power in this plant until 
recently, and they have totaled well over 
30,000 operating hours. From this back- 
ground, we can get some definite in- 
formation on maintenance needs, costs. 

The units have a single compressor 
and turbine on the drive shaft, regenera- 
tor and single combustion chamber. 
Over-all efficiency is 21% with 95-F 
intake air temperature. Turbine inlet 
gas temperature is 1110 F. Power shaft 
turns 1800 rpm, geared from turbine 
speed of 5350 rpm. Pressure ratio of 
compressor is 3.0. 

Maintenance required is as follows: 

Turbines. Oil burned in these units is 
a mixture of 60% Venezuelan bunker 
C and 40% diesel oil. This has high ash 
content with high proportion of vanad- 
ium and sodium, making ash deposits 
on the turbine blades unavoidable. De- 
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posits are washed out every 900 hours 
by a simple and effective method. After 
the turbine cools to a prescribed tem- 
perature, a built-in washing device in- 
jects water on the blades while the 
turbine is turned by the starting motor. 
Washing takes one or two hours, after 
which unit returns to service at once. 

This method cleans the turbine thor- 
oughly in spite of the large proportion 
of insoluble ash. Since the turbine gas- 
inJet temperature does not exceed 1200 
F, the turbine blades remain free from 
corrosion. 

Regenerators. Built-in soot blowers 
that take compressed air from the gas 
turbine clean regenerators in service. 

Compressors. In spite of air filters 
installed, a certain amount of cement 
dust builds up in the compressor. This 
accumulation is washed out about every 
3000 hours. 

Fuel jets. These are changed every 
3500 hours. The jet that has been re- 
moved is inspected, and eroded parts 
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replaced so the jet can be used again. 

Combustion-chamber lining. Heavy 
fuel causes a certain amount of wear 
in the combustion chamber. There are 
250 easily removable elements making 
up the inner flame-resisting wall of the 
combustion chamber, and these elements 
must be checked periodically and 
changed when required. Experience has 
shown that ore complete set cf elements 
will last many years. 

Maintenance Costs. Lubricating oil 
has been used over 18,000 hours and 
is still in perfect condition. This prac- 
tically eliminates lube oil as a cost item. 

Other than a few combustion-chamber 
elements and eroded liners in fuel jets, 
no parts have needed replacing. This 
amounts to an extremely low cost of 
spare parts per kilowatt-hour. 

Data in this article are taken from 
the May/June 1953 issue of the Brown 
Boveri Review. Additional data on oper- 
ation of other Brown Boveri gas-turbines 
are given in that issue. 
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Temp, F — 0 1 2 
0 1.0297 1.0292 1.0287 
10 1.0248 1.0243 1.0238 
20 1.0198 1.0193 1.0188 
30 1.0149 1.0144 1.0139 
40 0099 1.0094 1.0089 
50 1.0049 1.0044 1.0039 
60 1.0000 0.9995 0.9990 
70 0.9951 0.9946 0.9941 
80 0.9901 0.9896 0.9891 
90 0.9851 0.9846 0.9841 
100 0.9802 0.9797 0.9792 
110 0.9752 0.9748 0.9743 
120 0.9703 0.9698 0.9693 
130 0.9654 0.9649 0.9644 
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No. 263 
3 4 5 6 7 8 9 

1.0283 1.0278 1.0273 1.0268 1.0263 1.0258 1.0253 
1.0233 1.0228 1.0223 1.0218 1.0213 1.0208 1.0203 
1.0184 1.0179 1.0174 1.0169 0164 1.0159 1.0154 
1.0134 1.0129 1.0124 1.0119 1.0114 1.0109 1.0104 
1.0084 1.0079 0074 1.0069 1.0064 1.0059 1.0054 
1.0035 1.0030 1.0025 1.0020 1.0015 1.0010 1.0005 


0.9935 0.9930 0.9925 
0.9886 0.9881 0.9876 
0.9836 0.9831 0.9826 
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Diesel-oil-volume correction factors save calculation time 


To obtain volume at 60 F, take volume at actual 


temperature and multiply by factor in this table 


B® SINCE DIESEL FUEL-OIL sales and cal- 
culations are based on a standard vol- 
ume at 60 F, it is necessary to correct 
the actual volume, at any given tem- 
perature, to the corresponding standard 
volume. This table helps you perform 
this operation in one easy step. 

The factors listed were derived from 
the formula: 

V go = Vs [1— C(60 F —T.) 
where Vg, = std volume at 60 F, gal 
V. = actual volume, gal 

T. = actual temperature, F 


Because of the variation in ccefh- 
cients of expansion for different grades 
of diesel fuel oils, standard volumes 
figured from this table will not be exact. 
Results, however, will be close enough 
for most purposes. Here are a couple 
of typical applications: 

Problem 1: Your totalizing meter 
shows that a tank car has delivered 
9500 gallons of diesel oil. Measured 
temperature shows that oil is at 50 F. 
Find the equivalent standard volume 
that you should be charged for. 


1.0049 9500 gal = 9546.6 std gal 


Problem 2: Same as problem 1, ex- 
cept that measured temperature is 95 F. 
Find the equivalent standard volume. 

Solution: Enter table at 95 F. Correc- 
tion factor is 0.9826. 


0.9826 x 9500 gal = 9334.7 std gal 


For information on an exact method 
of solution for diese) oils with other co- 
efficients of expansion consult the ASTM 
—IP Petroleum Measurement Tables, 
No. 5, 6 and 7. 


C = coefficient of expansion Solution: Enter the table at 50 F. Cor- By Howarp Hotcomse, 
.000495 per F rection factor is 1.0049. Los Alamos, New Mexico 
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| 
0.9985 0.9980 0.9975 0.9970 0.9965 0.9961 0.9956 
0.9821 0.9816 0.9812 0.9807 
0.9786 0.9781 0.9776 
0.9738 0.9733 0.9728 0.9723 0.9718 0.9713 0.9708 ootieaere 
0.9639 0.9634 0.9629 ; 
a 
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Firing Aisle—showing controls for two of the 
three 300,000 Ibs. /hr. boilers at Fairless Works. 


Rilev Single Header Hopper Bottom con- 
: struction reduces over-all height of unit and 


eliminates cost of separate hoppers. 


The United States Steel Corporation has purchased twenty-one 
steam generating units from Riley in the past fourteen years. 
Among these are the three steam generating units installed at 
Fairless Works. 

These three 300,000 lbs./hr. units were designed for blast fur- 
nace gas fuel primarily, but can also develop full capacity on 
coke oven gas or liquid fuel. 

The desired steam temperature control range when firing blast 
furnace gas is obtained by the medium of a submerged heat ex- 
changer in the lower boiler drum. Each unit is designed for 
future conversion to pulverized coal with Riley’s exclusive single 
header hopper bottom furnace. 

Other Riley units are operating at U.S. Steel plants in Brad- 
dock, Clairton, and Rankin, Pa., at South Chicago, IIl., and Gary, 
Ind. Three units are presently being installed at Johnstown, Pa. 
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OPERATING RANGE 


Boilers feature Constant 
Steam Temperatures CONTROLLED STEAM TEMPERATURE 


Down to Half Load 


4 CONTROL VALVE CLOSED 
< 
2 to 1 Control Range ve TANGE 
CONTROL VALVE OPEN 
a OPERATING RANGE 
Graph shows the wide range of FOUR BURNERS —> 
temperature control obtained 


on each of the three Riley units 


when firing with blast furnace FUEL—BLAST FURNACE GAS 
gas burners. 


Gisss & H1Lt—Consulting Engineers 50 100 150 200 250 
EVAPORATION—THOUSANDS OF POUNDS OF STEAM PER HOUR 


A few other users of Riley units featuring Riley Single Header Hopper Bottom Furnaces 


Whippany Paper Board Co. Hooker Electrochemical Co. Allis Chalmers Mfg. Co. 
Carbide & Carbon Chemicals Corp. U.S. Rubber Co. North American Aviation, Inc. 
Colorado Fuel & Iron Corp. Western Electric Co. Calumet & Hecla Consolidated 
Celanese Corp. of America Esso Standard Oil Co. American Viscose Corp. 
Monsanto Chemical Co. Swift & Company Syracuse University 
Continental Can Co. Bird & Son, Inc. Great Lakes Steel Corp. 


WORCESTER; MASS: 


Boston, New York, Philadelphia, Buffalo, 
Washington, Pittsburgh, Cleveland, Detroit, 
Chicago, Cincinnati, Charlotte, New Orleans, 
Atlanta, St. Louis, Kansas City, St. Paul, 
Tulsa, Houston, Denver, Salt eke City, Los 
d, Seattle 


STOKER CORPORATION san Francisco, P 


CO LETE STEAM GENERATING UNITS 


‘BOILERS PULVERIZERS BURNERS - STOKERS SUPERHEATERS ECONOMIZERS 
WATER-COOLED FURNACES + STEEL-CLAD INSULATED SETTINGS + AIR HEATERS 


; 
2 
@ 
. 
: 
t 
: 
ite 
REGI 
i 
4 


ls. 
Latest of three Cooper-Bessemer LS-8 diesels in International Latex plant, this super- 


charged 1700 hp unit provides 40%, thermal efficiency. End view at right shows piping 
setup for jacket water heat recovery contributing to 80% over-all thermal efficiency. 


How they stretch dollars 
at International Latex 


@ Here's a diesel plant that is turning in amazing pheric LS-8’s. Later on these original LS-8’s can be 
results—80°% over-all thermal efficiency! The engine easily converted to supercharged operatign to boost 
is a Cooper-Bessemer supercharged LS-8, installed their output and to match the remarkable efficiency 
in the International Latex piant at Playtex Park, of the new unit. 

Dever, Sawer. Whatever your power needs may be, check with 
To start with, this modern LS diesel exceeds 40% Cooper-Bessemer. Find out how much you stand to 
thermal efficiency — performance rarely equalled! save by the best to be had in efficiency and long, 
On top of that, an ingenious jacket water heat recov- trouble-free engine life. 

ery system captures for processing use another 40%. 
of the total heat input. 


In all there are three Cooper-Bessemer LS-8's in this ee 
International Latex plant—the supercharged unit ww / 
shown above and two previously installed atmos- 


Cooper-Bessemer 
New York Washington, D. C. Bradford, Pa. San Francisco Houston, 
Dallas, Greggton, Pampa and Odessa, Texas Seattle Tulsa Shreveport 


St. Lovis los Angeles Chicago Caracas, Venezuela Cooper-Bessemer of MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
Canodo, 'td., Halifax, Nova Scotia Gloucester, Mass. New Orleans, Lo. 
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NOW you can ‘shoot’ your 
bearings in line 


At long last, here’s a telescope that aligns your bearings 
within a thousandth of an inch or two, and does away with the 


ancient time-consuming tight-wire job we all dreaded 


By W B WARNER and R H BRENNER 
Consolidated Edison Co of New York Turn page for details > 
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‘SHOOT’ BEARINGS IN LINE continued 


These targets with mikes are heart of scheme... 


MICROMETER target holder is a steel 
plate shaped to hold three inside mi- 
crometers. With target usually placed 
in first and last bearing bore of machin- 
ery to be aligned, micrometers are 
adjusted to position the cross-wires in 
exact center of bearing bores. Telescope 
is set on zero, instrument adjusted hor- 
izontally and vertically so target cross- 
wires and telescope reticle cross-hairs 
are in same line of sight. 

This line of sight then becomes 
a reference line for the entire length 
of machine. Targets are centered with 
micrometers in all other bores of turbine 
and generator stator. Then measure 
center-line displacement of these other 
bores from reference line on micrometer 
and record. From these readings, plot 
curve on cross-section paper showing 
“as found” alignment of the bearings. 


INSIDE MICROMETERS center the targets, the telescope then establishes a reference line . . . 
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& Nor wire, but an alignment telescope is used to align tur- 
bine-generators at Consolidated Edison Company of New 
York. This is more accurate, easier to use, and faster than 
the old tight-wire method, which has been standard for years. 

Alignment telescope has been used in the aircraft industry 
to position in space fuselage and airfoil wing sections with- 
out needing large steel jigs. 

Problems. There are two basic problems in aligning a 
turbine-generator: (1) positioning the three to six bearing 
supports so turbine spindle or spindles are in line with gen- 
erator rotor shaft at coupling or couplings. (2) allowing the 
stationary parts (generator stator, turbine cylinders and all 
fixed internals of turbine—diaphragms, blade rings, dummy 
rings, etc) proper clearance for moving parts of machine. 

Tight-wire method is to stretch a small-diameter wire 
through turbine-generator with wire ends pesitioned on pro- 
posed center line of machine. Once tight wire is in place, 
the various parts are aligned to wire with inside micrometers. 
You measure from wire to round openings or bores in parts 
to be positioned. By comparing micrometer measurements 
and doing a lot of arithmetic, relative position of parts to 
wire are found and parts repositioned accordingly. 

This may sound simple if you haven’t tried to align with 
wire, but it’s a time-consuming process. Wire is subject to 
vibration, and is a hazard and obstruction to work going on. 
Besides, the many micrometer measurements and involved 
arithmetic often lead to human errors. 

Telescope Method. We selected a 60-power Farrand 
Alignment Telescope, capable of focusing from 18 inches 
to infinity. In the eye piece is a reticle, horizontal and ver- 
tical micrometer scales, and a precision level. Both the large 
range of displacement and level are desirable for turbine- 
generator alignment. 

Telescope’s optical center line replaces tight wire as 
center line is projected throughout machine’s length. Optical 
center line is set level with the built-in precision level. This 
optical center line can be displaced vertically and horizon- 
tally, plus or minus 0.120 in. Telescope is sighted on cross- 
wire targets mounted in a target holder, fitted with standard 
inside micrometers at sides and bottom. Targets fit into bore 
diameters of 12 to 40 inches. Telescope may be mounted on 
an end-bearing pedestal or on a separate stand, apart from 
turbine, photo. 

Results. Alignment-telescope method is more accurate, 
less costly, takes less time. Besides, it permits other work 
to go on in area, even installing or removing of internal tur- 
bine parts. 

We developed telescope method for heavy machinery on two 
different turbine-generators. A third unit (53,000-kw top- 
ping job) was then completely realigned this new way. 
Existing alignment was found by centering optical center 
line through No. 2 and No. 4 bearings. For final realign- 
ment, we established a level optical center line through No. 
6 bearing. We aligned other bearings, generator stator, and 
rotating and fixed turbine parts to this center line. As a 
result, we bad to realign and regrout three bearing pedestals 
and turbine sole plates. 

On installing the turbine spindle and generator rotor, all 
coupling checks showed satisfactory alignment. 


...you’re ready to align other bearings Turn page for more details > 
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REFERENCE LINE is established with two targets at extreme 
ends of machine and telescope on stand. By placing the targets 


Plot curves of both plan and elevation alignment, sketch, as 
you line up the machine. To do this, set up telescope, as 
explained before. Center a target with inside micrometers 
in bearing bore at each end of machine for finding the ref- 
erence line. With this line established by the telescope, 
you are now ready to center targets in all other bores to 
be aligned—or in bores you want information on, whether 
or not it is practical to align at this time. 

From these readings, plot plan and elevation curves on 
cross-section paper showing the “as found” alignment. Indi- 
cate misalignment in thousandths (mils), using enough units 
to each square to have exaggerated lines far enough apart 
for easy reading. Also, mark off approximate positions of 
bearings being aligned with vertical lines. 

After making needed shim changes under parts, such as 
generator stator and bearing pedestal sole-plates, use the 
telescope again to check and verify the adjustments. After 
all adjustments are complete, plot the “as left” curve for 
future reference. Result will be au easy-to-read chart similar 
to the one shown here. 

While no time studies have been made either with tight 
wire or telescope, personnel using both feel that this method 
has saved much time and certainly has done a better job. 

Use of telescope is naturally not confined to turbine-gen- 
erator sets. No doubt you will find many uses as time goes on. 
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in other bearing bores to be aligned, as here, exact amount 
of misalignment in thousandths of an inch is quickly known 


ELEVATION 


80 

160 
240 


320 


400 
a 


No.6 “No.5 No4 Pedestal 
bearing t bearing bearing bearing ber'ring 
(oil seal) (oil seal) (oil seal) (oil seal) 


‘No. | bearing 


CURVES show reference line, found’ and ‘as left’’ lines. 
Mark off approximate positions of the bearing bores being 
aligned. Cross-section paper is handy for this use, roughed out 
on job as each bearing is being aligned. Manufacturer’s data 
furnish much of the information needed for this important work 
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If you can’t make use of this new method, 


you may want to align with tight wire 


Tight-wire has been used for years to 
align bearings of heavy machinery. Wire 
acts as a datum (something actual or 
assumed) from which measurements are 
taken with inside micrometers. In this 
way parts, such as bearing pedestals, 
turbine cylinders, blade rings, dummy 
rings, diaphragms, etc, are aligned. 

Wire is stretched tight through center 
of bearing spaces in machine, with each 
end of wire fixed in space, according to 
bench marks established by the sur- 
veyor. Micrometer measurements are 
taken from various bores against wire 
throughout length of machine. 

By adding, subtracting and dividing 
the micrometer readings and allowing 
for tight-wire sag, you can find where 
the center of bore is in relation to where 
it should be. Then various parts found 
out of line are moved or adjusted into 
correct position. 

é Disadvantages. You can see that this 
MEASURING distance from bore to wire calls for very fine sense of feel. If there tight-wire method has several disadvan- 
are vibrations or kinks in wire, chances are that readings will not be very accurate ‘ages. One is that it’s time-consuming. 

The job is tedious and must be done by 
a careful mechanic with the right feel 
for the job. Then, again, the wire sag 
varies on each job, depending on its 
length, diameter and tension. (Tension 
is obtained with either a spring or a 
weight at one end.) If any of these fac- 
tors is not correct, wire sag is naturally 
inaccurate. Kinks in the wire also lead 
to inaccuracy. 

Also, if the tight wire is displaced 
from center of bore, angularity of mi- 
crometer to wire to a true radius leads 
to inaccuracy. Errors are also made 
when manipulating the micrometer read- 
ings, together with sag of wire to find 
true position of a particular part of tur- 
bine with respect to datum line. 

At times, the wire is bumped, and 
then it must be reset again. Or the wire 
vibrates, giving false micrometer meas- 
urements. Another disadvantage is that 
it’s impossible to remove a cylinder, 
blade ring, diaphragm, bearing pedestal, 
etc, to make repairs or adjustments for 
alignment purposes while there is a 
tight wire through the machine’s bore. 

' _™ These are some of the reasons that make 
WEIGHTS hung on wire, at both ends of GOOD MECHANIC is needed to work with optical tools a welcome newcomer to 
machine, and wire length affect wire sag ___ tight wire. Work is slow, holds up job the modern maintenance man. 
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How valve works 


> Turee tyres of high-pressure steam- 
drum safety valves in general use are: 
(1) jet flow (2) huddling chamber (3) 
nozzle reaction. 

Jet flow makes use of both reaction 
and velocity of escaping steam. Static 
pressure on disk overcomes spring ten- 
sion, causing steam flow. Escaping 
steam strikes against piston and is de- 
flected downward against nozzle-ring, 
discharging into body. This reactive 
force lifts disk higher, thereby increas- 
ing area of flow, therefore velocity. 

As velocity increases, partial steam 
discharge takes place through the con- 
trolled orifices in guide assembly. Be- 
cause of its confined velocity, the steam 
creates an upward force, lifting the 
valve still higher. Position of disk at 
“pop” lift is such that area of discharge 
is greater than area of nozzle; excess 
accumulation, of pressure needed for 
full lift in huddling chamber and nozzle- 
reaction types is unnecessary for full 
capacity in jet-flow valve. 

As pressure in boiler falls, velocity 
through orifices is reduced and valve’s 
disk drops to intermediate lift momen- 
tarily. After that, diminishing reactive 
force controls further reseating, the 
same as in a reactive valve. 

Blowdown adjustment is by an en- 
tirely different method from that in 
other type valves. In this jet-flow-type 
relief valve, the blowdown is controlled 
by the location of the exhaust belt re- 
action-lip, which is varied by adjusting 
the guide vertically. 

Adjusting. If valve opens cleanly 
but does not seat sharply, nozzle ring 
is up too high. Lower by removing 
adjusting ring pin and turning nozzle 
adjusting ring to left one notch at a 
time between trials until valve seats 
sharply with a metallic thud. Adjust 
ring with screwdriver. 

If blowdown is too long, nozzle adjust- 
ing ring is too high and must be low- 
ered. If valve warns before popping, 
nozzle adjusting ring is down too low 
and must be raised. Turn ring to right 
one notch at a time until the warning 
stops completely. 

Caution: When raising nozzle-adjust- 
ing ring, keep boiler pressure well be- 
low popping pressure or gag the valve 
while making adjustments. To protect 
personnel, always gag safety valves when 
adjusting. This is important. 

Photo, courtesy Foster Engineering Co 


Look ins 


PLANT OPERATION AND MAINTENANCE SECTION 


Va/ve stem nut 


Adjusting screw 


Spring step 


Valve stem 


Spring saddle 


Deflector 


Guide 


Guide ring nut 


Piston 


Adjusting 


Nozzle 
adjusting ring 


Nozzile 


Metering va/ve 


ide your 


| 
~ 
Lever 
* : 
i | | 
q 
| 
ring pin 4q 
A 
| Disk 
ne 


valve, keep working 


How to overhaul 


Remove lifting lever and screw down Now lift out the valve assembly in one 3 Lap disk with lapping ring and paste 
valve-stem nut. Spring assembly can piece and turn upside down on work to remove slight depressions. Give it 
be removed without changing the setting bench so you can lap in the valve disk il rub; clean by dipping in solution 


Unscrew adjusting ring from nozzle, Lap in nozzle seat with lapping ring Replace adjusting ring and measure 
examine nozzle seat that contacts and paste. Again, give oil rub after specified distance for that size from 
valve disk. Only perfect seat is steam tight lapping and rinse in cleaning solution straightedge to lip of the adjusting ring 


With adjusting ring locked in place Valve spring assembly is now ready With valve assembled, check the pis- 
and all the internal parts thoroughly to go into place. Spring adjustment ton by moving with fingers. Piston 
cleaned, replace guide for disk piston has not been disturbed and valve is set must be free for valve to work properly 
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COMPRESSORS 


By N A FORAN Watercooled Compressor Division 
Worthington Corporation 


How safe is 


your soot-blower 
air compressor? 


® Tue Key to a safe, smooth-running soot-blower air com- 
pressor is careful attention to details. Whether you are plan- 
ning to install a unit or are maintaining and operating one 
now, here are points you should consider. 

Installation. If your soot blower requires an air com- 
pressor of 25 hp or larger, chances are it’s a 2- or 3-cylinder, 
water-jacketed type with intercoolers between cylinders and 
aftercooler following the last compression stage. This set-up 
is typical of most industrial and central-station arrangements. 

First point on our check list is the air filter. Locate this 
piece of equipment in the cleanest, coolest spot available— 
outdoors if possible. Cool air boosts compressor capacity 
because of its greater weight per cubic foot. Filter should 
be sized on the basis of compressor displacement for mini- 
mum pressure drop. When properly installed, this unit keeps 
dirt and other foreign materials from fouling valves and 
scoring highly finished cylinders. 

Cooling between compression stages not only reduces air 
temperature, but also condenses water vapor in the air. A 
separator and moisture trap that ejects this water automat- 
ically without losing the pressure seal on the system, is a 
must. Also, don’t forget a safety valve and pressure gage on 
the intercooler shell, for protection against excess pressure 
and as a check on performance. 

Aftercooler accessories include separator and automatic 
moisture trap, also a bypass line so the unit can be ‘tem- 
porarily taken out of service for maintenance or cleaning, 
without interrupting air supply. Install your aftercooler as 
close to the compressor outlet as possible so high-tempera- 
ture-air discharge runs are kept to a minimum. This prevents 
lube-oil carryover, which may collect on the pipes, from 
vaporizing in the hot air and forming a hazardous mixture. 


HERE’S THE ANSWER: 


120 PLANT OPERATION AND MAINTENANCE SECTION 


Careful operation of your... 


If a fire occurs because of poor lubrication practices (dis- 
cussed later) or poor maintenance, the aftercooler is close 
by to cool the gas below burning temperature before it can 
spread to other parts of the system. 

A safety valve in the aftercooler outlet, before the shutoff 
valve, protects the unit against excess pressure—even when 
the shutoff valve is closed. 

Receiver piping deserves special attention. Air must enter 
from the top of one side and leave from the bottom of the 
opposite side. With downward flow of air at reduced receiver 
velocities, entrained moisture or oil will drop into the re- 
ceiver drain. Removal of condensate and oil should not be 
overlooked. Also, consult manufacturer’s data for correct re- 
ceiver safety valve and pressure gage. 

Where 250-psi air is required for soot blowing, you can 
often cut initial costs by generating air at 500 psi and stor- 
ing it in a high-pressure receiver. This unit is connected to a 
250-psi receiver through a pressure-reducing valve. Substan- 
tial reduction in compressor size results from such an ar- 
rangement. 

Thermal Protection. When it comes to temperature, air 
compressors are much like people—excessive temperatures 
mean trouble. Air leakage is the most common cause of high 
air-discharge temperature. It can occur through the valves, 
past the piston rings, between stages or through a gasket. 

Lack of cooling water, at cylinder jackets or coolers, will 
show up as high air temperature almost immediately. To 
avoid this predicament, use automatic water valves that open 
when the motor starts. Remember, it takes only one forgetful 
operator to put the entire air supply out of service. 

Have an excess-temperature shutdown device in the dis- 
charge line of each cylinder to protect expensive equipment 
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High-pressure _ 


receiver 


reducing valve 


as well as operators. This is nothing more than a heat-sensi- 
tive bulb that closes a contact when the temperature exceeds 
safe limits, thereby interrupting current to the motor. A 
temperature recorder in the air-discharge line is useful in 
establishing trends that often stop troubles before they start. 

Lube System. Poor lubrication is the result of (1) too 
much oil (2) lack of oil (3) poor grade. Any one of these 
conditions will eventually cause a costly shutdown of your 
soot-blower air compressor. Here’s a simple procedure that 
steers you clear of these troubles. When starting a new com- 
pressor, feed a liberal amount of oil into the cylinders, until 
the bore becomes glazed. This happens after a week or two 
of operation. Check for glaze by removing a valve and in- 
specting the surface of the cylinder bore with a flashlight. 
If you’re satisfied that the cylinders are properly broken in, 
gradually cut back on the oil supply until no more oil than 
is absolutely necessary is admitted to the cylinder. Don’t for- 
get, excess oil either mixes with the air or deposits on your 
pipes, putting an extra load on the separators and creating 
an additional maintenance problem. 

If the compressor is force-feed lubricated, you can’t afford 
to be without an oil-failure pressure switch, which interrupts 
motor current when oil pressure is too low. Passing the oil 
through a filter keeps dirt out of the bearings and running 
gear. Such filters are often standard equipment on compress- 
ors having force-feed lube systems. 

Periodic Maintenance. You avoid many a tough operating 
problem by sticking to a regular maintenance schedule. In- 
spection of all elements from the filter to the receivers pays 
operating dividends. Keep log books, and record the condi- 
tion of each item. 

Careful cleaning of the filter not only eliminates excessive 
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..-planned installation insures safety and reliability 
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locate in clean, cool area 
preferably outdoors 
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pressure drop, but also adds to the life of the compressor by 
minimizing wear on the pistons, piston rings, valves and cyl- 
inders. 

Intercoolers and aftercoolers also have their place on the 
maintenance schedule. Clean the tubes at regular intervals 
to maintain efficient heat transfer. Inspect the water side of 
the cooler to make sure no foreign materials are obstructing 
the smooth flow of cooling water. Open receiver drain valves 
about once every four hours to eliminate the accumulation of 
water and oil. 

When repairs are made, enter them completely and ac- 
curately in your log. And don’t forget to record the date. 
You'll find that regular review of well-kept records is an 
excellent yardstick for future operating decisions. 

Other Safety Features. Operators hold differing opinions 
on whether to place a high-temperature shutdown device 
in the cooling-water discharge line. The best argument 
against the practice is that this purpose is served more ef- 
ficiently by the same setup in the air-discharge line. If, for 
some reason, the cooling water is not turned on, the tem- 
perature bulb in the water-discharge line will not be sur- 
rounded by water but by lukewarm air—a rather large 
loophole for so important an item. If you're still disposed 
to use such a setup, make sure it’s operating in conjunction 
with similar arrangement in the air-discharge line. Then, 
yon'll have foolproof protection. 

Some compressor controls have an over-pressure shutdown 
swi'ch in the air-discharge line. If pressure exceeds safe 
limits, motor current is cut out. While it can be argued that 
this is a duplication of effort since temperature rises with 
pressure, it does provide an extra measure of safety if either 
the pressure or temperature cutouts fail. 
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The John Hancock Co, using 15 
men, replaces 43,000 fluores- 
cent lamps in about 45 days. 
Experience has proved their 


approach is... 


> Tue system for lighting mainte- 
nance set up for the John Hancock Mu- 
tual Life Insurance Co building in 
Boston works out so well that the com- 
pany plans to continue using it indefi- 
nitely as a standard procedure. 

They have just completed their third 
group-relamping operation. Previous 
group-replacements were made in 1950 
and 1952. 

Here’s the inside story on how they 
replace 43,000 fluorescent lamps and 
clean 21,000 fixtures in 45 days, without 
disrupting normal work. 

Method of Operation. An outside 
contractor, working at night, does all 
the changing of lamps and cleaning of 
fixtures. He uses 15 men, including one 
foreman, for the job. Twelve of the men 
work in four 3-man crews to remove 
louvers and lamps, wash fixtures, then 
put in fresh lamps and clean louvers. 
Two other men form a crew for washing 
and drying louvers. Foreman takes care 
of supervision, pitches in where a crew 
needs help. 

Each 3-man crew consists of two men 
who stand on a rolling stage and take 
care of the cleaning and relamping oper- 
ations, plus one man who remains on the 
floor. He swaps old lamps for new, re- 
places dirty louvers with clean ones for 
the men on the stage. 

The four crews work on the same floor 
to expedite the job. Building layout is 
such that it is advantageous for three 
groups to start in the main central por- 
tion of the floor, while the fourth goes 
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REMOVING LOUVERS and lamps is first 
step in the group-replacement sequence 


One successful way set 


through private offices, toilet rooms and 
hallways. When finished with these 
“special” areas, the fourth crew works 
with the other three until the floor is 
completed. 

The men who stay at floor level not 
only feed lamps and louvers up to the 
stages, but also supply clean water for 
washing fixtures, dispose of lamp jack- 
ets and cartons, move and replace fur- 
niture where necessary. They also move 
racks of louvers to and from the wash- 
ing station in the basement and get 
enough lamps from storage to keep up 
with the demand. The foreman helps 
out on these operations, also keeps an 
eye on over-all progress. 

These men do not attempt to correct 
electrical troubles. If a lamp will not 
burn, they put in a new starter. If this 
does not correct the trouble, they hang 
a tag on the fixture, leaving repairs to 
electricians. 

In the basement, two men take care 
of washing and drying louvers. Move- 
ment is from rack to washing tub, to 
rinsing tubs, back to rack and into dry- 
ing compartment. Two fans mounted 
on top of the drying cabinet provide 
forced-air circulation. This cuts drying 
time from 25 minutes in still air to seven 
minutes in the cabinet. 

One elevator is reserved for the ex- 
clusive use of the lighting maintenance 
crew, to keep up with the flow of mate- 
rials from lamp storage rooms and 
louver-washing station. This prevents 
any bottleneck of service for the other 
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CLEANING FIXTURES follows; crew then 
installs new lamps and washed louvers 


employes who may be working at night. 

Foreman makes sure that crew reas- 
sembles all stripped fixtures before they 
quit for the night. 

Contractor does not sort the used 
lamps to determine if any will be saved. 
The regular building-maintenance crew 
takes care of this job the next day. 

Special equipment used for relamping 
was made in the John Hancock shops. 
This includes the trucks for carrying 
lamps, the louver racks, wash tubs and 
drying cabinet. Photos, above, give a 
good idea of the simple construction of 
each unit. 

Platform height of the rolling stages 
is carefully planned to clear most ob- 
stacles, yet provide a comfortable 
working height. Horizontal pipes pro- 
vide convenient handholds and also 
strengthen the construction. 

Lamp trucks are simply made, with 
the top and one end open to allow easy 
loading. These trucks hold the used 
lamps. Cartons of new lamps may be 
stacked crosswise on the top, thus keep- 
ing all lamps within easy reach. 

Louver racks are mounted on a flat 
truck with casters for easy maneuvering. 
Upright frame in center of truck is stud- 
ded with wooden pins to support a total 
of 30 egg-crate louvers. As all fixtures 
in the building are 30- and 40-w, the 
same racks are used throughout. 

Wash tubs were also specially built 
to handle this job. The three tubs are 
each 14x14x60 in., arranged in a U 
shape. This allows easy movement from 
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LOUVER WASHING needs special setup; 
three tubs allow one wash, two rinses 


DRYING TIME is greatly reduced by this 
cabinet with fans for circulating air 


INSTALLATION DATE marked on the lamp 
tells when replacements were installed 


group lamp-replacement program 


wash to rinse operations, and cuts down 
on maneuvering louver racks in the base- 
ment area. 

The drying cabinet has two fans 
mounted on top to provide forced-circu- 
lation air. Cabinet is a boxlike structure 
made of beaver board, corresponding in 
size to the louver racks. 

After three relamping programs, 
Hancock feels that ordinary fluerescent 
lamps have given their best service dur- 
ing the first 5500 hours of operation. 
This is about 75% of the rated life of 
7500 hours. After 5500 hours, total 
burnouts are only 5 to 7%, but light 
output of all lamps has been reduced. 
This lower output, coupled with dirt on 
fixtures, reduces room brightness con- 
siderably. Readings taken just before 
and just after group relamping showed 
a change from 31 to 58 foot-candles. 

The maintenance department no 
longer tests used lamps to decide 
whether to keep them. They now dis- 
card all lamps that have burned six 
months or more. This means that all 
lamps from the previous group replace- 
ment are automatically thrown out. Any 
lamps put in service to replace individ- 
ual burnouts between group replace- 
ments are dated with crayon. When 
removed, they are kept only if the date 
shows less than six months’ service. 
These lamps are then available for fu- 
ture single burn-out replacements. 

Management feels that contracting 
this job to a professional cleaning com- 
pany saves both time and money. They 
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had once planned to hire a team of six 
men to take care of this work exclu- 
sively. But after figuring salaries, insur- 
ance, taxes and overhead, they found 
cost per fixture was too high. They 
calculated that the men would complete 
the building in six months, but would 
still have to be kept on the payroll. 
Letting the job out on contract avoids 
the necessity of making permanent addi- 
tions to the maintenance force, thus sav- 


ing a substantial amount. The few 
tubes that burn out between group re- 
placements are now replaced by a 2-man 
crew, working only part time on the re- 
lamping operation. 

Compared with replacing lamps on a 
single-burnout basis, Hancock feels that 
the advantages of group relamping are 
the freeing of electricians’ time, better 
over-all lighting and improved appear- 
ance of the building. 


OBSOLETE SYSTEM. In previous relampings, maintenance men checked 
used bulbs for brightness. The present system of dating individual re- 
placements makes this unnecessary. Also, grinding machine is not 
used now as old lamps are handled through regular disposal channels 
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PRIMARY SUBSTATION is your first stop. Check transformer 
temperature, oil level. Operate breakers when plant is down 
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PRIMARY FEEDERS get checked too. Little chance of me- 
chanical damage if in conduit or armor. But watch open runs 


Adopt this 4-point monthly check 


‘Monthly inspection of primary, secondary subs, loads and 


feeders is the core of a sound electrical-maintenance plan,’ 


says Jim Sparks of Seattle, Wash. Here’s the way Jim does it 


® Eacu year I get to see many indus- 
trial plants throughout the country. And 
since I concentrate on the electrical side 
of plant operation, I know firsthand the 
feeling of many plant operating men on 
this matter of electrical maintenance. 
Briefly, a growing number of engineers 
are taking one big chunk of their elec- 
trical maintenance responsibilities for 
granted—their electrical distribution 
systems. 

True, modern distribution equipment 
requires less maintenance than older 
gear. This is a tribute to equipment 
manufacturers, who for years have been 
working toward building top reliability 
into their products. But you must still 
set up some system of regular checking 
for trouble signs. Otherwise, you may 
some day face up to a major breakdown. 

The Approach. Many young engineers 
start out on the wrong foot in setting up 
any electrical maintenance plan. All too 
often they organize an elaborate in- 
spection program, then find they can't 
follow through; their men just haven't 
the time. Soundest approach I’ve found 
is to work up a simple monthly check- 
plan aimed to cover lightly the com- 
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plete distribution system, supplemented 
by a more complete yearly repair and 
maintenance program. If at all pos- 
sible, carry out this second phase, the 
annual maintenance, during the yearly 
vacation shutdown. 

I regard the monthly distribution 
check in much the same light as a 
periodic look-see by the family doctor. 
The plant man must decide just how 
far to go in the monthly check-visit, yet 
assure himself a sound plan is under 
way. 

I've been faced with the problem of 
what to include in the monthly check, 
and here are the highlights as I see 
them. Use these pointers merely as 
guides since your plant may require 
either changing emphasis or including 
other equipment in the plan. Most of 
these tips can be applied directly to 
plants buying their power from a utility, 
and with a little revamping, to plants 
generating their own electric power. 

Primary Substation. Start your month- 
ly check at the incoming primary sub- 
station. Here you will usually find three 
major pieces of equipment: circuit 
breakers, transformers, feeder cables. 
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Breaker inspection splits into a gen- 
eral look-over and a test operation. 
Check for signs of oil leakage both from 
the tank itself and around potheads. 
Make note of any leaks and, if slight, 
leave them for annual maintenance. 
Make a visual check for signs of over- 
heating where you have load-interrupter 
switches and fuses. This is easy to do 
without shutting down. 

Make breaker tests during no-load 
periods. This check tells you quickly 
whether breaker is in tripping condi- 
tion. At this time, don’t bother about 
the relays, but do include them in the 
annual maintenance. 

Give the transformer a going-over for 
oil leaks. Check maximum-rise tempera- 
ture indicator to spot if unit has over- 
heated since last visit. Many plants 
make a daily check on transformer 
temperatures and enter readings in the 
plant log. Check for rust on transformer 
case and, while there, check the oil- 
level indicator. If you find any indica- 
tions of trouble, test winding insulation 
with a megohmmeter with transformer 
off the line. If all seems clear, leave the 
megohmmeter check till the annual 
maintenance period. 

There is little you can tell about 
cables and buswork by just looking, 
unless there are readily apparent signs 
of trouble. If you have a grounded neu- 
tral system, cable failures will show up 
quickly since the overload relays trip. 
Where the plant has an ungrounded 
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SECONDARY SUBSTATIONS need transformer and breaker 
check. Inspect the breaker contacts for overheating, pitting 


LOAD CHECK is next, but not as shown. The split-core in- 
strument is OK but never lean over a live bus, even at 480 v 


your electrical distribution system 


primary feeder setup, make frequent 
megohmmeter checks for insulation re- 
sistance. In either case, check all the 
cable and bus supports, potheads and 
insulators. 

Don’t make the mistake of setting up 
a routine check list and following it 
blindly. Keep on the alert for any signs 
of impending trouble. That even holds 
for inspection of the substation’s gen- 
eral structure, locks, ground cables, 
meters, instrument transformers where 
accessible, bus work, disconnects, etc. 

Primary Cables. I’ve found a walking 
inspection of overhead primary distribu- 
tion feeders pays big dividends. You 
can often spot a sagging cable, busted 
insulator or damaged insulation. Look, 
too, for leaking process piping that 
might damage the distribution lines. 

If cables are underground, pull off 
several manhole covers. This is especial- 
ly important in chemical plants where 
process-chemical seepage may be satu- 
rating the soil and eventually working 
its way into cable insulation. Sniff for 
gas in underground manholes. 

Keep close check on construction 
work going on in the plant to make sure 
there’s no interference with the distribu- 
tion system. I’ve seen outside contractors 
come into plants to install machines or 
make major alterations, then accidental- 
ly drill or cut through live high-voltage 
primary cables. It might pay you to 
paint a marker on all exposed feeder 
runs and lay some added _ protection 
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around all high-voltage underground 
cables when they're going in. 

Secondary Substations. The important 
part that secondary unit subs play has 
come in with industry’s wide adoption of 
the load-center method of power dis- 
tribution. In the days of long, low- 
voltage feeders running through the 
plant from an outdoor primary sub, 
there just weren’t any secondary subs 
to worry about. Now the modern plant 
is generally fitted with transformers and 
switchgear right close to the load areas. 

Where you have a load-center setup, 
make a check on each transformer and 
its switchgear. How to make this check? 
Well, that depends mainly on the type 
transformer. If it’s an oil-filled unit, 
treat it like the one in the primary sub. 
The Code requires that any oil-filled 
transformer be placed in a_ fireproof 
vault if inside the plant. An askarel- 
filled unit needs little attention other 
than regular temperature checks and 
general inspection. 

Note we haven't said anything about 
testing the oil or askarel for dielectric 
strength. It’s hardly necessary each 
month; once a year is enough in most 
plants. This suggested time-span may 
he moved in either direction, depend- 
ing on the plant itself and the general 
condition of the transformers. 

Give circuit breakers in secondary 
unit subs a close look. Two major items 
to check here are main contacts and 
overload trips. Where breakers are 
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cascaded (Power, October 1953, p 106) 
always inspect breakers that trip on 
overload before reclosing. This is in 
addition to any monthly or annual in- 
spection. On the monthly visit look for 
signs of contact burning or overheating. 
Overheating is quickly spotted by a blue 
haze on the copper parts. 

Check that machine operators, or 
possibly your own plant electricians, 
haven't jumped out the thermal trips 
or slipped in the next larger size, just 
to hold a breaker in when she should 
be popping on machine overload. Where 
the newish high-rupturing capacity fuses 
are used—their number is growing in 
motor contre] centers—see that they are 
never replaced with standard NEC 
fuses. I've found several plants where 
the good work of the distribution-system 
designer went for naught because the 
plant electrician slipped a NEC fuse 
in place of a high-interrupting fuse the 
first time she blew. 

Secondary Runs. Pace along after the 
secondary feeders right up to the motor- 
control equipment. It’s a wise practice 
to take load reading occasionally, but 
not as the fellow is doing above. Don’t 
let your men risk their necks just to 
check on machine or feeder loading. 

Use a split-core ammeter, but do it 
safely. Make sure you are on solid 
ground and standing on an insulated 
base. Then carefully slide the split-core 
into place. Compare readings with feed- 
er size and breaker ratings. 
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Index arrow on green inner scale has been 
set at known 50% distillation point (546) 
of fuel on red outer scale. With inner 
scale held firmly in position as set above, 
you will see opposite the known API grav- 
ity (21.6) of fuel, on green inner scale, 
the cetane number of 27. This number is 
read on white section of the outer scale 


By FRED CARTER, Worthington Corp 


One or our Latest dual-fuel en- 
gines had passed its factory tests with 
flying colors. Engine was installed, and 
had been on oil operation for several 
days when I arrived to prepare her to 
go into “gas” operation. 

I checked combustion pressures at 
full-load oil operation. This is a highly 
important adjustment because pressure 
balance between the cylinders must be 
within 20 psi. At light loads there was 
a smoky exhaust, but it cleared up after 
adjustments. I figured smoke was 
caused by cold weather. 

Trouble. Trying to get into gas oper- 
ation, the governor would open the gas 
rack wide. Then engine detonated, until 
returned manually to oil operation. This 
engine was equipped with dual-plunger 
fuel pumps. Pumps meter out 5% pilot 
oil for ignition when on gas operation. 

Customer had ordered the fuel oil we 
specified for this engine so I naturally 
eliminated that as a cause of this trouble. 
I started a series of time-taking checks, 
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If vendor lists cetane number of 35 here, 
then either API gravity or 50% distillation 
point would have to be different from that 
listed by fuel vendor’s analysis report. 
Photo lists 50% distillation of 546. Here 
you'd have an API gravity of 25.7 instead 
of listed 21.6 to obtain cetane number 35 
reading. This check takes only a minute 


including linkage settings, gas-air ratio, 
inlet-air system, gas system, and all 
other possible causes. 

These deductive checks included talks 
with gas company, checking turbo- 
charger, piping for restrictions, gas- 
metering valves, engine timing, gas-in- 
jection valve timing and adjustments. 
This took time and was tough on both 
the customer and me. 

Slow Progress. During this ordeal 
the only way we could get into gas oper- 
ation was to apply enough load to en- 
gine on oil operation to raise tempera- 
tures, then change over to gas. We did 
find that blanking off cold inlet air en- 
tirely and using warm plant air through 
an inside filter helped change-over to gas 
at no load. But that took unusual gas- 
rack opening. Even then engine de- 
tonated at 75% and higher loads. 

It seemed to me that air-gas ratio was 
not enough to support combustien, but 
with both gas and air checked out OK. 
there was nothing to do but check fuel 
oil again. This seemed like wasting time 
because oil from vendor checked with 
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Assume cetane number of 35 is listed 
by oil vendor. Then either API gravity 
or 50% distillation point would have to be 
different. Here you see that with listed 
API gravity of 21.6 you would have a 50% 
distillation of 608 instead of the listed 546 
to obtain a cetane number reading of 35 
indicated. That’s why you must always check 


Cetane calculator: a tool for diesel 


our requested specifications for cetane. 

But Superintendent M D Geving, a 
very capable and efficient engineer, 
checked the oil vendor’s specifications 
anyway. Then he happened to remem- 
ber putting a cetane calculator in his 
files. By referring to fuel-oil vendor’s 
analysis report he noted that the 50% 
distillation and API gravity figures gave 
a different cetane number than vendor 
had listed. 

Oil Not Right. We called for cetane 
number of 45 as “recommended” and 
35 as “satisfactory.” Fuel-oil vendor 
had listed cetane number as 35, but cal- 
culator showed it to be only 27. 

You only need know API gravity and 
the 50% distillation readings to find 
cetane number of any fuel oil. This 
information solved our problem as an- 
other fuel analysis proved calculator to 
be correct, 

We learned another thing in this case 
wher we tried burning the 27 cetane 
oil with a much higher cetane number. 
This blending of two oils to obtain a 
higher cetane fuel didn’t work because 
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As new fuel of right cetane number came into this latest type dual-fuel engine, she 
purred like a kitten. Here is Superintendent M D Geving, checking her performance. 
Latest operating figures show that her fuel cost per kwhr is only 0.00385 mills. And 
engine’s load factor over month’s operation was an average 70% during this time. Before 
right fuel oil was used, the author spent many trying hours checking everything possible 
to find out why engine did not perform properly on gas operation. Fuel-oil vendor had 
listed cetane number of fuel as 35, but working out this number on cetane calculator 
proved oil to be only 27. Needless to say, fuel is now bought from a different vendor 


engine trouble-shooter 


lower cetane fuel stayed at tank’s bot- 
tom where feed line to engine was lo- 
cated. And higher cetane oil remained 
on top. 

Success. This resulted in the same 
lower cetane fuel-oil operation until the 
higher cetane fuel was reached. Then 
things really happened. As new fuel 
came into engine’s fuel-oil inlet header, 
each cylinder smoothed out immediately. 
Fuel rack closed to its normal opening, 
the no-load changeover from oil to gas 
took. place without any excessive gas- 
rack opening, or loss of rpm. Exhaust 
temperatures came back to normal and 
engine quieted down to normal operat- 
ing sound. Full load could then be car- 
ried with no detonations or even a trace 
of pinging. 

Needless to say, the fuel-oil vendor 
lost this account. Cetane calculator is 
now used to check each new fuel pur- 
chase. It’s just a case of checking the 
50% distillation and API gravity fig- 
ures listed in fuel-oil analysis. 

Since this experience, I always use 
a cetane calculator where fuel-oil speci- 
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fications don’t list cetane number. It 
takes only a few seconds to determine 
cetane number. 

To give you a comparison of this 
engine’s operation, here’s the report for 
past month, with several other makes 
of engines at same plant. Fuel cost per 
kwhr: 

‘| engine 


Other makes of engines 


No.1 No.2 No.3 No.4 No.5 
0125 .0075 8.0109 0090 =.00385 

We understand this figure of 0.00385 
mills per kwhr is one of the best in the 
entire state, and compares very well 
with any engine performance in the 
country. Incidentally, during this same 
period of operation, pilot fuel oil used 
for gas operation amounted to 4.89% 
—another very healthy factor. Engine 
load factor over the month’s operation 
was an average of 70%. 

After such a shaky and trying ordeal 
at the start, I really appreciate the part 
played by the cetane calculator to bring 
this engine’s performance to this very 
successful and happy conclusion. 
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Cetane number is easy to find. Igni- 
tion quality of a diesel fuel is its ability 
to ignite spontaneously under conditions 
existing in engine cylinder. Fuel with 
a good ignition quality (one that auto- 
ignites at low temperatures) is best for 
several reasons. Ease of starting, smok- 
ing and knocking are all related to igni- 
tion quality. 

Starting. An engine will start if cyl- 
inder temperature, after compression, is 
above auto-ignition temperature of fuel. 
Since compression temperature depends 
on atmospheric temperature, fuel with 
low auto-ignition temperature helps en- 
gine start at lower atmospheric tempera- 
ture. 

If fuel’s auto-ignition isn’t low enough, 
engine will smoke, especially at light 
loads when engine temperatures are low. 

Combustion knock in a diesel is be- 
lieved to result from rapid burning of 
fuel charge accumulated during delay 
period between injection and ignition. 
The lower the fuel’s auto-ignition tem- 
perature, the sooner it ignites, resulting 
in a shorter delay period. The shorter 
the delay period, the less the quantity 
of fuel that accumulates—less tendency 
to knock, smoother-running engine. 

Standard-test fuels adapted for meas- 
uring ignition quality of diesel fuels are 
two hydro-carbon liquids—cetane and 
alpha methyl naphthalene. Cetane has 
very good ignition qualities while those 
of alpha methyl naphthalene are very 
poor, giving engine trouble. 

This brings us to yardstick for meas- 
uring ignition qualities—which is the 
cetane number scale. On this scale, ce- 
tane is selected as 100 and alpha methyl 
naphthalene in standard fuel that 
matches ignition quality of tested fuel. 

Thus, if a fuel has same ignition 
quality as a mixture of 60% cetane in 
alpha methyl naphthalene, fuel’s cetane 
number is 60. At any rate, it’s im- 
portant to know your cetane number. 


Did you know... 


that diesel governors are made for en- 
gines that will change the engine speed 
for a given load? Speed is changed 
either manually at the engine or elec- 
trically by remote control at the switch- 
board—or other point. For variable- 
speed drives, the speed adjustment may 
permit speeds of one-half normal or less, 
while for most electric drives, where 
constant speed is needed, the adjust- 
ment is only sufficient for synchronizing 
purposes and for proper load distribu- 
tion between units. In changing speed, 
the governor still functions, although 
the speed regulation may be impaired at 
lower speeds. Your engine may need 
one. 
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AIR CONDITIONING 


Heat added 


29.92 


Vopor 
pressure 
in. Hg abs 


.1803 
.2478 
.3626 
5218 
.7392 
1.032 
1.422 
1.933 
3.446 
5.881 


Pressure, in. Hg abs 


100 
Temperoture, F 


nN 


pressure—the saturation condition 


the often misunderstood term 


the picture. 


RELATIVE HUMIDITY is actual amount of moisture in air at 
any given temperature, divided by the greatest amount of 
moisture the same air could hold without condensation. A 
convenient way to look at this is in terms of pressures. That 
is, actual pressure exerted by moisture (vapor pressure), 
divided by highest vaper pressure possible under the same 
conditions, gives relative humidity. Let’s look at a system 
that gives us the relation between this highest possible vapor 
and temperature. 

it left above, we have a sealed chamber with all air evac 


But what is humidity and how do we measure it? That’s where 


condensation— it’s 


We often say, ‘It isn’t the heat, it’s the 


“relative humidity’ comes into 


To get it clear, start with explanations in the 


diagrams and captions, then read text to see how we find it 


By TOD WALDRON, Assistant Editor 


IN THE DIAGRAMS and captions we've 
got a line on what relative humidity is, 
and on one of the items we need to 
measure it—saturation vapor pressure. 
We've also seen what wet-bulb tem- 
perature is. Now we need to know how 
to use wet-bulb temperature to get the 
other item—actual vapor pressure—in- 
volved in relative humidity. 

If the air were saturated (100% 
relative humidity), we could measure 
vapor pressure directly below the sat- 
uration curve. But in our example, air 


128 


isn’t saturated, so its actual vapor pres- 
sure is something less. As shown in the 
last diagram, actual vapor pressure is 
found under the curve at a point called 
saturation temperature. This is the tem- 
perature to which our air mixture would 
have to be reduced to bring it to 100% 
relative humidity. 

To find the actual vapor pressure, we 
recall that at the wet-bulb temperature 
(see captions) the heat from the air to 
a water drop equals the heat taken from 
the drop to vaporize water. So we set 
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uated and water in the bottom. Now we get the system at 
exactly 32 F and let it settle. The pressure gage then shows 
0.18 in. Hg abs. If we do the same for 40 F, the gage reads 
0.25 in., and so on up to 212 F. Precise values of these gage 
readings for various temperatures are tabulated. 

If we plot these pressures and temperatures, we get a 
vapor-pressure curve, above. For atmospheric air, this curve 
represents highest pressure that water vapor can have without 
100% 
plus that of dry air, makes up atmospheric pressure. 


relative humidity. This pressure, 


up heat-transfer relations for each con- 
dition and put them equal to each other. 

For temperatures from 30 to 130 F, 
this gives a simple and fairly accurate 
rule: Actual vapor pressure equals sat- 
uration vapor pressure at wet-bulb 
temperature minus 0.11 times difference 
in dry- and wet-bulb temperatures. 
Then actual vapor pressure divided by 
saturation vapor pressure at dry-bulb 
temperature gives relative humidity. We 
usually multiply by 100 to get relative 
humidity as a percentage. 

Let’s see how this works for the dia- 
gram figures, taking wet-bulb tempera- 
ture as 58.3 F. From the table, satura- 
tion vapor pressure at wet-bulb is 0.491 
in. Hg abs. Then 70 minus 58.3 gives 
11.7 as difference between dry and wet 
bulbs. Multiplying by 0.11 yields 0.129. 
Subtracting this from 0.491 we get 
0.362 as actual vapor pressure. 

Saturation vapor pressure at 70 F is 
0.739 in. Now if we divide actual va- 
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70-F atmospheric air containing 
morsture approoching drop at 
900 fpm 


ACTUAL VAPOR PRESSURE. We now 
know highest vapor pressure possible 
for air at various temperatures (table, 
curve, p 128). Let’s call it saturation 
vapor pressure. For relative humidity, 
we also need actual vapor pressure. 

We measure this by a psychrometer. 
To see how this gadget works, let’s look 
at a water drop at 70 F, with moist air, 
also at 70 F, blowing on it at 900 fpm. 


humidity’ 


por pressure by this, and multiply by 
100, we get 49% relative humidity. 
Wet-Bulb Thermometer. We've seen 
what relative humidity is and how we 
can figure it if we know dry- and wet- 
bulb temperatures. Dry-bulb comes 
from an ordinary thermometer, but how 
do we get wet-bulb? Even if you’ve 
never seen a_ wet-bulb thermometer, 
you've probably guessed by now that 
it’s an ordinary one with its bulb sur- 
rounded by a wick wetted with water. 
In what is known as a sling psychrom- 
eter, dry- and wet-bulb thermometers 
are mounted side by side. The instru- 
ment can be twirled around like a 
charm on the end of a watch chain to 
get air moving past the wet bulb at 900 
fpm or so. This simulates the conditions 
of that drop of water we talked about 
in the diagrams and captions. Many 
psychrometers have a slide-rule gadget 
on which you set the two temperatures 
and read relative humidity directly. 
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100% relative - humidity curve, 


---Dry -bulb temperature 


Pressure, in. Hg abs 


Vopor pressure for 100% 
relative humidity at 7OF 


T 


80 90 


40 50 60 
Temperature, F 

DRY-BULB TEMPERATURE. Curve shown here is a blownup reproduction of vapor- 

pressure curve on facing page. Water drop we've just been talking about is at 70 F, 

so it shows as a point on saturation curve at that temperature. Such a temperature, 

measured by ordinary thermometer, is called dry-bulb temperature 


70 


1.4 


Saturation temperature 


Pressure diff 
bet. vapor 
press. at wet 
bulb at 100% 
rh and actual 
vapor press. 


=~Dry-bulb temperature 


Pressure, in, Hg abs 


Actual vapor press. in air 


40 50 60 70 80 90 
Temperature, F 


WET-BULB. TEMPERATURE. Now let’s see what happens when air at 900 fpm starts 
blowing on the drop. Water at surface begins to evaporate. This vaporizing takes 
heat—latent heat of vaporization—so the drop is cooled. Temperature the drop 
finally reaches when cooling stops is what we call wet-bulb temperature 
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Temp aiff bet. 
wet bulb and 
ary bulb 


-Ory-bulb temperature 


Wet-bulb temperature. 


Pressure, in. Hg abs 


Vopor press. at 
wet-bulb temp, 
100% rh 


T 


40 50 60 70 80 
Temperoture, F 


90 


COOLING OF THI: DROP stops at wet-bulb temperature because heat coming from 
the air to the drop eventually equals heat given up by the drop. As we'll see in 
more detail in the text, we can find actual vapor pressure of the air, and thus 
its relative humidity, once we've established the wet-bulb temperature 
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FAN INTAKE fitted with germicidal lamps is spotless and ready to give good service 


Stop summer troubles—overhaul your 
air-conditioning system today 


®& Hor weaTHeER isn’t too far off in 
many sections of the country. That 
means you'll soon have calls to “turn 
on the air conditioning.” Are you ready? 
You should be. Here are many helpful 
tips on how to overhaul your system 
quickly and thoroughly. 

Where to Start. Talks with many 
operators show they think in terms of 
working from the air-intake louvers to 
the grille or outlet in the conditioned 
space. Many don’t work in this exact 
order, but they organize overhaul jobs 
with this sequence in mind. Let’s see 
how it works. 

Air Intake. Louvers and screens col- 
lect dust, dirt and moisture during the 
winter months. Starting your system or 
unit without first removing these accu- 
mulations can be mighty embarrassing 

and costly. 

Wire-brush any rusty intake louvers. 
Then apply a good rust-preventive paint. 
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Remove dust and dirt from the insect 
screen near the louvers, using a soft 
bristle brush. Vacuum-clean the louv- 
ers, screen and dust chambers, if you 
have a suitable cleaner. Incidentally, a 
goed industrial vacuum cleaner is worth 
many times its cost during annual over- 
haul of an air-conditioning system. 
Check casing around the air inlet to 
see that the doors are tight. Look for 
cracks, holes and other possible sources 
of air leaks. If there’s a canvas connec- 
tor between the louvers and casing, in- 
spect it for holes, rips and decay. It’s a 
good policy to replace canvas connectors 
every few years, even though they ap- 
pear to be free of any damage. 
Carefully inspect all return-air ducts 
that enter the casing near the main air 
intake. Operate dampers, watching them 
to see they move freely and smoothly 
from the open to the closed positions. 
Be sure the dampers close tight. Bent, 
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dented or clogged dampers can de- 
crease system capacity or throw system 
air balance out of whack. 

Air Filters. Have these been renewed 
since last fall? If they haven’t, and are 
the type that must be replaced, install 
a new set. And while you're at it, buy 
enough replacements for the remainder 
of the season. Then you won’t be caught 
short on the hottest day of the year 
when complaints from people in condi- 
tioned areas just make life a little 
harder to take. 

If your filters are the permanent 
type, renew the oil charge, clean the 
felts, or hose the elements, depending 
on the particular design you use. After 
you've finished this job, be sure to clean 
all dust and dirt from the floor of the 
casing, the filter supports, ete. 

Heating, Cooling Coils. Brush and 
vacuum the exterior surfaces of heating 
and cooling coils, being certain to re- 
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move all dust, dirt and rust. Check the 
outside of the coils for leaks and cor- 
rosion. Straighten or replace bent or 
damaged fins. 

Examine the steam-control] valve and 
its auxiliary equipment. Poor control 
can lead to haywire humidity and tem- 
perature conditions during operation. 

See that trap and condensate-return 
piping are in good working condition. 
If you haven’t checked coil interior for 
several years, disconnect the coil and 
use a flashlight to inspect inside sur- 
faces. It should be clean and free of 
corrosion. 

Do the same for the cooling coil. It 
can develop troubles similar to those 
found in heating coils. 

Air Washer. Start the water-circulat- 
ing pump, checking its motor, impeller, 
casing, packing, piping and controls. 
Oil or grease, as required, following the 
manufacturer’s recommendations. Be 
sure to have water flowing to the pump 
before starting it. 

Inspect the water-spray nozzles while 
the pump is running. Rust, algae or dirt 
may clog nozzle openings, reducing the 
quantity of water passing through the 
washer. Remove and clean all spray noz- 
zles that are plugged or have a defec- 
tive spray pattern. Some operators re- 
move all nozzles for cleaning before the 
start of the season. Though this takes a 
little longer, it gives you a comfortable 
reserve capacity that pays dividends 
throughout the entire season. 

Check air-washer drain. If much dirt 
has accumulated in it, run a_ snake 
through the pipe so there is no danger 
of stopping during the cooling season. 
Lift float control, if fitted, to see that it 
works freely and that float is not water- 
logged. Replace leaky floats—soldering 
or brazing is seldom satisfactory. 

Inspect washer pan for corrosion. 
Remove all rust, apply red lead, and 
then paint the interior and exterior of 
the pan. See that electric-light fitting 
in the washer, if fitted, is clean and 
rust-free. Install a new bulb, if needed. 

Eliminators. Often made of 20-ga 
metal, the eliminators catch moisture in 
the air stream leaving the washer. If 
left unpainted, corrosion may develop, 
especially at the lower ends where they 
extend into the water in the air-washer 
basin. So carefully check all surfaces of 
the eliminators, making certain they are 
free of corrosion, pits and other dam- 
age. 

Straighten or replace bent or dam- 
aged eliminators. Unsymmetrical plates 
destroy the air-flow pattern and moisture 
may be carried over to the fan, causing 
corrosion and other troubles. 

Paint eliminators after removing all 
rust and corrosion products. Use a good 
grade of rust-preventive paint. 
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Fan. Turn by hand several times to 
see that fan is free to move without 
rubbing the stationary parts of the 
housing. Inspect fan-drive motor, pul- 
leys and belts. Lubricate fan and motor 
bearings. 

Inspect fan interior. Clean all dust 
and dirt from fan blades, shaft and 
casing interior. Check wheel braces for 
tightness, if used. Open and close out- 
let dampers, watching to see they move 
smoothly and freely, and close tightly. 
If fan blades are rusty, paint after re- 
moving all rust. 

If possible, refrain from starting the 
fan until the interior of all ducts run- 
ning to the conditioned areas has been 
cleaned. This will prevent scattering 
dust throughout the areas—a boner that 
can be both costly and bothersome. 

Ducts. Depending on how clean your 
conditioned air must be, either routine 
or extensive cleaning of duct interiors 
is necessary. Vacuum cleaning with 
hoses of sufficient length to run half the 
distance between cleanout doors is sat- 
isfactory for ordinary air-conditioning 
systems, Where extreme cleanliness is 
needed, as in process work, duct interi- 
ors may have to be dusted, washed and 
vacuumed. 

Of course, the best answer to keeping 
dirt out of ducts is to fit good filters 
on the air intake. Then there is less 


No. 5 of the Bill Eddy cartoons 


chance of dirt ever reaching the ducts, 
outlet grilles and air registers. 

Start System. Once you're sure all 
parts are in good working order, start 
the fan. Run fan for half an hour, check- 
ing it carefully for balance, excessive 
noise, pulsations, etc. After fan is 
checked out, start the spray-water pump 
and heating or cooling coil. 

Station a man in the conditioned area 
to check the ducts, outlets and return- 
air grilles. Arrange a telephone con- 
nection between him and the fan room 
so he can have the system shut down 
should trouble develop. 

Keep a running log during system 
start-up. It may help you locate the 
causes of any troubles that develop. 
Also, it enables you to compare per- 
formance during the cooling season with 
that during the initial run. 

Final step in system overhaul is a 
check of temperature and humidity con- 
ditions in the conditioned area. They 
should agree with design requirements 
for the particular outdoor conditions 
existing during the test. 

Of course, annual overhaul of an air- 
conditioning system must go beyond the 
fan room to the chilled-water and 
steam-producing apparatus. However, 
this phase of the work has been cov- 
ered in previous Power articles (see 
May, June and August, 1952). 


Repeated by request 


“According to POWER, the liner should slip right out.” 
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Without external lubrication, dry-core dry-strand rope 
failed fast. Core readily absorbed lubricant when applied 


How lubrication helps your wire 


To get safer and more economical service from wire ropes, this 
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This rope, similar to that at left, but made with lubri- 
cated strands, also absorbed external lubricant readily 


manufacturer recommends lubrication during operation. Here’s 


B® WHEN YOU LUBRICATE a wire rope, you are helping to 
lengthen its life, cut corrosion of the wires, and improve the 
internal condition of the rope core. These are three of the 
conclusions to be drawn from a series of tests we recently 
completed. We wanted to find out just how much effect 
external lubrication has. 

In particular, we wanted to check whether (1) the fiber 
core absorbs lubricant applied externally during its period 
of service (2) operation over sheaves and drums under ten- 
sion tends to reduce the lubricant in the core (3) proper 
lubrication during operation materially helps maintain a 
better condition of the core (4) lubrication can improve a 
rope’s ultimate life. 

The tests and their results follow. But, first, a bit of 
background on rope cores. 

New rope core generally has 12 to 15% lubricant. This 
is the maximum amount a core can hold when it is compacted 
by closing the steel strands of the rope around it. Core is 
further compacted by tension and kneading actions when it 
goes into service. 

This compacting occurs during the initial period of serv- 
ice, while constructional stretch is being removed. Area 
between fibers becomes less, and core can hold only 8 to 12% 
lubricant. 

This supply begins to be depleted as soon as the rope goes 
into service. The strands squeeze the core during operation 
over drums and sheaves, and changes in tension force the 
internal lubricant to the surface where it is lost through 
abrasion and erosion. Even if surface lubricant is not com- 
pletely removed, it tends to combine with dirt and other 
foreign material, and in time becomes ineffective. 

Our tests show that the percentage of lubricant in the 
cores of used ropes varies practically from the original 
quantity furnished to as low as 2.4%. And careful examina- 
tion shows that the ropes that have rendered exceptionally 
fine service are always those with the larger quantities of 
lubricant in the core. 

Comparing ropes from the same installation, where both 
good and poor lubricating practices have been followed. 
shows that applying lubricant properly during operation re- 
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the story on how lubrication improves life of ropes 
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sults in higher quantity of lubricant in the core, better 
condition, and improved rope life. 

In other, but similar, installations marked differences in 
lubricating practices result in marked distinction between 
the two in safety and economy of operation. Where good 
practices are in effect, the core always contains more lubri- 
cant either because of penetration or of better retention of 
the original supply. 

Lack of lube, or improper lubrication curtails rope life. 
Fiber core gets drier; individual fibers become cut and 
chewed; core diameter reduces to the point where it sup- 
ports strands inadequately. The dry fibers absorb water and 
tend to promote internal corrosion. If there is no moisture, 
the fibers may abrade the steel wires, thus reducing metallic 
area of the rope. 

Equipment for the tests mentioned above consists of a 
fatigue machine where eight different rope specimens can 
be run at one time. Each specimen makes 180-degree turns 
over a 24-in. tread-diameter test sheave. During one revolu- 
tion of the machine, rope travels on and off the sheave in 
both directions; speed is 850 revolutions per hour. 

All ropes tested were 54 in. diameter, and tension was 
5000 Ib. To cut the time required for testing, these condi- 
tions were somewhat more severe than would normally be 
encountered in the field. 

Both before and after the fatigue tests, samples of the 
fiber cores were sent to the laboratory where extraction tests 
determined the quantity of lubricant present. Here are the 
tests and the results obtained. 

Test No. 1. To check whether a rope’s fiber core can ab- 
sorb lubricant applied externally during service, we fabri- 
cated two lengths of special 5¢-in.-diameter 6x19 right-regu- 
iar-lay fiber core rope. One length was made with dry core 
and dry strands, the other with dry core and lubricated 
strands. 

We used the same dry core in both ropes. It contained 
no lubricant except the minimum quantity of cordage oil that 
the manufacturer had to use in spinning the fibers. 

Extraction tests of this dry core before fabrication into 
wire ropes indicated 1.6% lubricant. Samples of core from 
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Operation under tension reduces initial lubricant in the 
core, but proper lubrication helps maintain core condition 


rope live longer 


By W I LEX, Assistant Chief Engineer 
Wire Rope Div, John A Roebling’s Sons Corp 


unused sections of the dry-core dry-strand rope also tested 
1.6% lubricant. But samples of core from the dry-core lubri- 
cated-strands rope showed 2.6% lubricant, the additional 
quantity being picked up from the metal strands. 

Next, we prepared fatigue-test samples from both reels 
and ran tests with and without lubrication. See charts 1 
and 2 for results. 

Dry-core dry-strand ropes, not lubricated during the test, 
actually broke after only 54,000 and 60,000 revolutions. Ex- 
traction tests on the cores of these samples showed a lubricant 
reduction from 1.6 to 0.9%. 

But dry-core dry-strand ropes, lubricated during the test 
by either drip or brush methods, were not removed from the 
machine until 360,000 to 614,000 revolutions. Extraction 
tests on the cores showed a lubricant content of 5.5 to 9.3%, 
as compared with the original 1.6%. This indicates that the 
core absorbed lubricant from the external application during 
the test. 

We tried several types of lubricant. For drip application, 
we used a fluid petroleum oil of 77.5 ssu viscosity at 210 F. 
For brush application, we used heated lubricants of the 
following types: petrolatum lubricant with 106-F melting 
point and 334 ssu at 210 F; semi-fluid grease containing 
1.2% soda soap; petrolatum with 150 to 165 F melting point 
and 110 to 130 ssu at 210 F: a mixture of 50% of the above 
petrolatum and 50% of SAE number 70 mineral oil. 

Dry-core lubricated-strand ropes (chart 2) run without 
external lubrication, showed some improvement over dry- 
core dry-strand ropes. They did not have to be removed 
from the machine until 120,000 to 209,000 revolutions. Ex- 
traction tests showed that core-lubricant content had dropped 
down to 1.8 to 2.2%, compared with the 2.6% originally 
present in these cores. 

Ropes lubricated during the test by either drip or brush 
methods were removed after 260,000 and 320,000 revolutions. 
Their cores showed lubricant content of 8.1 and 8.7%, com- 
pared to the original 2.6%. 

For this test the fluid petroleum oil was used for drip 
lubrication, and the petroleum for brush application. 

Results point out again that fiber core of a wire rope will 
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Broken wires develop rapidly in unlubricated ropes, cut- 
ting down on ultimate service life you can expect to get 


absorb lubricant applied externally during time of operation. 

Tests No. 2 and 3. To check whether (1) operation over 
sheaves and drums under tension tends to reduce the lubri- 
cant in the core, and (2) proper lubrication during operation 
materially helps maintain a better condition of the core, we 
used a standard 5-in. 6x19 blue center-steel regular-lay 
fiber-core rope. Core and strands had been manufactured 
in the regular manner, and extraction tests showed 13.5% 
lubricant in the unused rope core. 

We made two series of tests, using eight sections of rope 
for each. The first series was without lubrication, the second 
with it. At intervals ranging from 200,000 to 500,000 revolu- 
tions we removed samples from the machine. 

In the unlubricated series, the lubricant remaining in the 
core varied from 7.3 to 3.4%, as compared with the original 
13.5%, (chart 3). 

In the second series, we drip-lubricated the specimens with 
fluid petroleum oil. Checking the fiber cores at the same in- 
tervals as above showed that lubricant ranged from 11.2 to 
8.6%. 

This series of tests indicates that lubrication during opera- 
tion will not maintain the percentage of lubricant originally 
in the core, but the core will absorb some lubricant and stay 
in far better condition than without lubrication. 

Test No. 4. To check the question of whether external 
lubrication during operation improves ultimate rope life we 
again used two sets of rope from a standard reel. The first 
test was without lubrication, the second with drip lubrication 
as above. 

\t every 20,000 revolutions we inspected all ropes, count- 
ing all broken wires. When more than 50 broken wires had 
developed in one foot of an unlubricated rope, we removed 
it from the machine. In both tests, this interval was taken 
as 100% test life for the rope in that same position on the 
test machine. Chart 4 shows the results. 

The curves are average figures for the eight ropes in each 
test. At the end of the second run, we found only half the 
number of broken wires in the lubricated ropes, as compared 
with the unlubricated ropes in the corresponding positions. 

(Continued on page 248) 
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Latest PRACTICAL IDEAS 
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SUNDAY USED TO BE a problem until we 
replaced our turbine-driven auxiliary 
oil-pumps with electrically driven units. 
During the workweek we operate a 3500- 
and a 5000-kw electric turbine. But on 
Sundays and holidays we shut down and 
run with diesel-driven 300-kw generator. 

Our Sunday problem was cooling two 
big turbines after shutdown. They nor- 
mally run on above-800-F steam, storing 
considerable heat in turbine metal. 
While the turbines are running, heat 
is automatically dissipated by main oil 
pumps, which are geared to the main 
turbine shafts. But after shutdown, a 


large quantity of heat was left which 
had to be dissipated before metal could 
cool to room temperature. 

Turbines are so heavily insulated that 


Pressure regulator 
for electric pump, 


AXIKE 


“hy 


1 New hookup is set to start when oil pressure drops to 30 psi, stops at 55 psi 


Now! New Pump Cures Sunday Headache 


radiation alone is not enough. To pre- 
vent overheating we must run auxiliary 
oil-pumps about six hours after shut- 
down. Otherwise, heat stored in bearing 
housings and babbitt linings of bearings 
would dangerously overheat. 

Each turbine originally had a turbine- 
driven auxiliary oil pump and pressure 
regulator. These auxiliary pumps raise 
oil pressure in system to open con- 
trolling valve before starting turbine 
and supplement main oil pump when 
turbine is idling, starting up and shut- 
ting down. Pressure regulators auto- 
matically start pumps when pressure 
is low and stop them when high enough. 

To run these auxiliary pumps after 
shutting down large turbines, we had 
to keep a boiler going for the six hours 


/To oil system 
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2 Pump now has positive head as shown 


needed to keep bearings from overheat- 
ing. Pressure regulators and pumps: 
also gave minor troubles then. So we 
installed motor-driven pump to each 
main turbine, leaving turbine-driven 
auxiliaries as emergency standby units. 

Fig. 1 shows new installation. Bour- 
don-type pressure regulator is adjusted 
to start electrically driven pump when 
oil pressure drops to 30 psi and to stop 
it when pressure rises to 55 psi. To 
prevent pump shutting down itself, we 
set regulator’s high pressure cutout to 
5 psi above normal pressure developed 
by electric pump. Main oil pump also 
develops 55 psi. 

By giving new pumps a positive head, 
Fig. 2, we also improved operation. 
J R Brown Bauta, Cuba 
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One oF our 2-drum boilers has three 
blowers crosswise and two in front un- 
der headers. Blowers are used three 
times each 24 hours. 

One day we heard a hissing sound in 
the furnace. In tracing, we found the 
seventh inclined tube on bottom row 
punctured, so we shut down the boiler. 

In replacing the tube, we saw the 
sixth tube, adjacent to repaired one, 
was badly grooved. It had a bright spot 
like filed metal, about same distance 
from header. Testing bright patch with 
a light hammer gave a dull sound. Four 
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Good Drainage Saves Our Boiler Tubes 


feet away the same tube again gave 
the same ringing sound. It was so badly 
thinned that it collapsed when hit 
harder. We noticed that most tubes 
blown with that blower appeared white 
in color instead of the usual black for a 
distance of 7 ft from header. Tubes 


blown by right-side blower were black. 

We replaced this tube also. After two 
weeks of steaming, the hissing started 
again. After cutting out the boiler, we 
found a third tube adjacent to the two 
new tubes punctured. And point of fail- 
ure again was two feet from headers, 
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costs of operation and maintenance 


STEVE ELONKA, Associate Editor 


not exactly above fires, but on one side 
between tubes. 

Maximum shooting effect of blower 
corresponded exactly with punctured 
area. This blower is worked by a hand 
wheel, which first throws nozzle forward 
and then opens steam jet that moves 
radially. All three punctured tubes 
were in line and above line of steam jet 
in direction of shooting angle. 

That placed blame on blower. Su- 
perheated steam is used in these blow- 
ers, so I concluded that trouble was 
from faulty draining. Drains were con- 
nected as shown in top sketch. Our 
combustion gases contain sulfurdioxide 
(SO,). When mixed with water it turns 
into sulfuric acid, H.SO,. After chang- 
ing drains as here, trouble was solved. 

P R JAYAWANT Dhantoli, India 


Here's Handy Roll-Pry Bar 


Pry BAR in sketch can be used with a 
roll bar, which is very handy for moving 
heavy work. In handling, operator be- 
comes quite adept in steering the work 
while it is moving. Short roll is directed 
right or left at will. Bar can be used 
without the roll for direct pry. I find 
that a couple of these bars and a regular 
crowbar with a few strong hands will 
move a sizable load into position. 


Penacook, N. H. 
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What Would You Have Done? 


AS MAINTENANCE ENGINEER for a large 
lumber firm we had many cranes with 
vertical firetube boilers. One of our big 
cranes was working around the clock 
loading a rush shipment of lumber. 
About 2 am I was waked up because 
the fire in the crane’s boiler had been 
put out by a leaking boiler tube. 

Steel caps that fitted at each end of 
a tube were held tight with a rod. But 
to get one of these plugs in the fire end 
of a tube meant pulling the fire and 
cooling the boiler down so a man could 
get inside and set the cap. I felt that 
if I had to shut down and cool the 
boiler, I might as well roll in a new 
tube. But this was a cold night and 
we needed that crane badly. 


I had murder in my eyes when I ar- 
rived at the mill. My teeth chattered, 
and my only thought was to get back 
to my warm bed and go to sleep. So 
I used an old trick I learned at sea. I 
whittled a soft pine plug to a snug fit 
and drove it into the leaky tube until 
the water stopped flooding the firebox. 

The plug would char at the ends. But 
I knew it wouldn’t burn as water leak- 
ing through the leaky tube would wet 
it again as fast as the moisture evap- 
orated. I was back in bed a few min- 
utes later and forgot about that boiler 
until I had a chance to shut it down 
during our slack season. What would 
you have done? 


Davis Des Plaines, Ill. 


Scotch Tape Keeps 


PeNcILs always roll off a slanted draw- 
ing board. I also have same problem 
when trying to keep pencil on type- 
writer stand. There, typewriter vibra- 
tions causes pencil to drop off unless 
it is tied to stand with a string. 
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Pencil From Rolling 


My solution is to place a short piece 
of scotch tape around pencil’s end, 
photo. Tape is not in way and pencil 
stays exactly where it’s placed. 

D B Crapp Irvington, N. J. 

(Continued on page 136) 
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Ramp Helps Raise Heavy Engine to Foundation 


PHoto sHows how we moved a large 
10-cylinder engine to its foundation. 
We built ramps same height as truck 
carrier-platform, and then gradually 
sloped them up to engine foundation’s 
height. Heavy skidding has wood run- 
ners. Greased runners allow engine 
skidding to move easier. 

Trucks on either side of ramp crib- 
bing provide motivating power through 
steel cables at each end of engine skid- 
ding. Usually power is from winches 
that are standard equipment on this 
type transport truck. Transport for this 
work, known as a lowboy, is a rugged 
multi-wheeled vehicle for very heavy 
loads, built low for loading and unload- 
ing. It is pulled by a truck. 

This method of moving heavy equip- 
ment is only one of many. At times, 
the engine is placed on a foundation 
and then the building is erected. Usual- 
ly, engines are moved through large 
doors or through building walls. 

Perhaps the most common way is to 
crib up to required level and then place 
wide flat runners on top of cribbing 
leading to foundation. Either wood or 
steel pipe rollers are then installed be- 
tween engine-skidding and flat runners, 
and engine is moved in place on rollers. 


While somewhat slower, this method 
gives better and more complete control 
of equipment when in motion. 

Cribbing material used and its place- 
ment are important. I recommend rail- 
road ties for cribbing. But it must be 
placed to insure a solid roadway. This 
is one phase of operation you cannot 
economize on as each tie has to support 
its share of weight. The closer the crib- 
bing is spaced, the more solid and de- 
pendable the setup. 

Where a railroad siding is alongside 
a plant, it is only necessary to crib 
from flatcar to plant door. Once inside 
the plant, check bracing of flooring the 
equipment is to pass over en route to its 
foundation. Often you have to crib or 
support sections of flooring. 

Usually engine’s foundations are 
adapted with jacking cutouts in either 
side to allow jacks to remove skidding 
and lower engine over foundation bolts 
and onto sets of shims and wedges on 
foundation tops. This also depends on 
good, well-placed cribbing for safer 
lowering of engines to their foundations. 

Always use extreme caution when 
moving heavy equipment. The cribbing 
part of the job is the most important. 


F CARTER Buffalo, N. Y. 


Warning Collar Saves 
Lead-Seated Valves 


WE SAVE maintenance dollars by placing 
this warning on valve wheels of lead- 
seated valves. Bright red and green let- 
ters printed on a yellow background 
caution operators against damaging lead 
seat by using too much “beef.” Disk is 
laminated with plastic, making it flex- 
ible and keeping it clean. 

Courtesy, Du Pont Petroleum Chemicals 

Division 


Epiror’s Note: Same idea is often used 
on other type valves by filing notch on 
valve wheel showing closed position. 
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Whistle connection 
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connection 


No Shutdowns Now 


THIS IDEA may save an unnecessary 
shutdown on boilers that don’t have 
shutoff valves to water columns. High- 
low-water whistle valves may become 
plugged while boiler is in operation. 
Then you have to shut down and cool 
boiler to remove whistle valve for re- 
pair. By drilling and tapping hole for 
a 3-in. pipe plug on end of whistle 
valve body, we eliminated these shut- 
downs. 

If whistle doesn’t operate properly, 
remove plug and clean the two valve 
orifices with a stiff piece of piano wire 
that has sharp edge. Before.replacing 
the plug, blow down column so whistle 
valve opens and blows steam through 
low-water orifice. That cleans out scale 
particles that have been loosened. 

By opening and closing column blow- 
down valve a few times, the water will 
surge high enough to cause high-water 
valve to open and blow out this orifice. 

Important: After cleaning, be sure 
to replace plug, or whistle won’t work 
because steam will pass out of clean- 
out plug instead of through whistle. 

C TrRetTINYAK Rochester, Minn. 


Now Safety Valves Are 
Tested From the Floor 


A PULL-corD now makes it easy for us 
to test safety valves from our boiler- 
hous? floor. Safety valves on boilers are 
on top of front header, about 27 feet 
above floor. It was very awkward to get 
to them for daily testing or trying out. 

I ran a line from the safety-valve lever 
over a pulley we attached to the steel 
structure of roof. Other end of line came 
down to floor. Now, our operators have 
no trouble testing safety valves daily. 

Dusty Jenntncs Sarnia, Ont., Can. 
(Continued on page 138) 
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why G-E design 
best for metal-clad 


Allows you to see breaker disconnect 


With General Electric’s vertical-lift breaker, you 
can actually see that the circuit breaker is dis- 
connected. You don’t need to depend on an indica- 
tor and when the breaker is disconnected, mechan- 
ically operated shutters in metal-clad switchgear 
automatically close off these stationary disconnect 
openings to protect the operator. 


Simple to inspect and maintain 


While G-E breaker is still in the compartment, you 
can make most check tests and even perform some 
maintenance. Although removal of breaker element 
is relatively easy, inspection in the compartment 
saves considerable time and effort. 


Saves time and energy 


In G.E.’s vertical lift design air circuit breakers 
rated 100 MVA and larger are lowered and raised 
effortlessly by a simple, fast-acting elevating mecha- 
nism, consisting of two jack screws and a sturdy, 
compact gear-motor. You do away with jacking and 
cranking. Just set switch for “‘raise” or “‘lower’’ and 
hold clutch lever forward until breaker is in position. 


Assures maximum safety 


When you need to work on a feeder, you want to 
be sure that the breaker is disconnected. With G-E 
vertical lift, you can lower breaker until you see con- 
tacts disconnect, padlock the mechanism so breaker 
cannot be raised, and close compartment door. 
You can then work without fear that someone will 
carelessly close the breaker and energize the feeder. 
General Electric Company, Schenectady 5, N. Y. sia 
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Not ONLY can safety belts be tested for 
breaking point and amount of kinetic 
energy absorbed, but cumbersome and 
time-wasting equipment can also be 
eliminated. 

Hoist suspended from tripod exerts 
a pull against safety belt positioned 
around drum. Drum, in turn, is bolted 
in series with dynamometer, entire as- 
sembly being anchored to base of tripod. 
Drum simulates pressure caused by a 
man’s body against safety belt. 


Test Safety Belts for Strength and Breakage 


Steel tape is fastened at anchor point, 
attached to top of tripod by a wire. 
Slow-motion camera, lower left of photo, 
records both poundage of dynamometer 
dial, as tension is increased, and tape’s 
extension, as pull is exerted to stretch 
safety belt. This provides an accurate 
reading of the kinetic energy expended 
against the belt, also ability of belt to 
withstand shock, as well as actual break- 
ing point. 


R R Ditton Van Nuys, Calif. 
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Bellows-Type Expansion Joint Prevents Damage 


DRAWING SHOWS cross section of a bel- 
lows-type expansion joint installed on 
hot air ducts. Bellows are designed to 
close in more than five inches (range 
depends on bellows dimensions) without 
placing stress on insulation or finish. 
By eliminating chances of expansion 
cracks, there’s little need for inspecting 
or maintaining insulation. Besides, 
joint is entirely covered with insulation 
at any position of bellows. 

Two layers of 114-in.-thick mineral- 
wool block insulation are applied to 
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expansion joint on these 500- to 613-F 
preheat air-ducts. Over flat duct sur- 
face, 6-gage crimped wire is spot-welded 
to stiffeners, spaced at 30-in. intervals 
along duct. Then %4-in. steel rods are 
run parallel to duct axis between stiffen- 
ers and crimped wire at about 6-in. in- 
tervals. Each rod length is welded to 
crimped wire at only one end to allow 
for expansion. Two layers of 114x18x24- 
in. mineral-wool blocks are staggered 
and wired individually to the rods. 

Crimped wire is tack-welded over 
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Begins on page 134 


sheet-metal skirt, at about 24-in. inter- 
vals along expansion joint. Insulating 
blocks are held on skirt surface by wire, 
tied to crimped wire between blocks. 
A 3-in. layer of mineral-wool finishing 
cement, covered by a coat of asphalt 
mastic, is applied over l-in. wire mesh 
on all exposed insulation surfaces. 
H W Smit New York, N. Y. 


Handling Drums Safely 


Routine large drums down ramps is al- 
ways dangerous, but one person can 
handle them safely, as in this sketch. 
If there is no one to help you, tie ends 
of two ropes near top of skid, pass un- 
der and over the drum, pull on free 
ends. Friction of drum against ropes 
makes it easy to retard drum’s pull 
down ramp, making handling safe. 
NATIONAL SAFETY COUNCIL 


Foundation Bolt Fastener 


Here’s A WAY to secure machinery in 
drilled concrete holes. From iron pipe, 
we made expanding sleeves shown. 
Bolts were tapered under head as shown. 
In a pinch, you can make these from 
materials at hand and save a lot of work. 


Penacook, N. H. 
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HE’S A SPECIALIST ON 
STAINLESS STEEL INLAYS 


e A dentist? No. 

He’s a Yarway craftsman. In the picture above he is milling 
a gasket groove in the stainless steel facing that is used for this 
important part of a high pressure boiler water gage body. 

The man is important; so is the inlay. 

The man is typical of the skilled workmanship that goes into 
every Yarway gage, blow-off valve, steam trap or other product 
—workmanship that makes no compromise with quality. 

The stainless steel facing is typical of advanced Yarway 
engineering design. That inlay is but one of twelve basic 
improvements made in Yarway high pressure water gages. 

When buying boiler water gages as well as other steam plant 
equipment, measure the cost in terms of good engineering, 
quality, workmanship, and dependable service. 

“Make Yarway your way.” 


YARNALL-WARING COMPANY 
Yarway High Pressure Boiler Water Gage 100 MERMAID AVENUE, PHILADELPHIA 18, Pa. 
with separated-design flat glass inserts. BRANCH OFFICES IN PRINCIPAL CITIES 
Write for Yarway Bulletin WG-1812 


YAR WAY steam plant equipment 
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PLANT PROBLEMS. «= practical readers give advice 


How can we clean our plant stacks? 


HERE ARE THE FACTS: Our industrial power plant has two stacks 
—one steel, the other radial brick. Both are 180 ft high and have an 
ID of 8 ft at the outlet. Each is equipped with a collector. 

Recent inspections of the stacks show the interiors are dirty. The 
walls have a thick coating of soot from top to bottom. 

How can we clean the insides of these stacks? What is the best 
cleaning method? Is any rigging or staging needed for the job? If 
so, what is the safest way of setting it up? How long does it take 
to clean stacks of this size? Is there any difference in the cleaning 
of radial brick and steel stacks?—GG, February Power 


Here are the answers 


OUR EXPERIENCE shows that power 
vacuum cleaning of stacks is the best 
solution to the soot problem. Its advan- 
tages include (1) good clean stack sur- 
faces and breechings with a minimum 
of effort (2) fast cleaning, minimizing 
plant outage (3) no air pollution during 
stack cleaning, and (5) low costs. Since 
this work is usually done by a firm 
specializing in it, no plant labor is 
needed. 

As photo, above, shows, vacuum clean- 
ing of stacks is usually done by running 
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a suitably sized reinforced rubber hose 
to an opening in the stack or breeching. 


Air is drawn inward from the top of the- 


stack at a high velocity (up to about 90 
mph, depending on stack diameter and 
air-flow rate). During passage through 
the stack the air dislodges soot, flyash, 
cinder and other accumulations from 
the interior. These fall to the base where 
they enter the hose and are discharged 
to a collector, bottom photo, facing page. 

This cleaning method is successfully 
used for stacks in industrial, hospital, 
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hotel, apartment-house and institutional 
plants. Only two men are needed for 
the work. They can clean the stack any 
time during the day or night when the 
boiler is shut down. 

Soot and other materials drawn from 
the stack or breeching are discharged 
by the truck-mounted vacuum pump to 
a large canvas bag or to a series of truck- 
mounted filter interceptors. The inter- 
ceptors find greatest use in areas where 
there is not enough room to temporarily 
mount the 30-ft-long canvas collection 
bag. Soot removed from the stack is 
disposed of in a city dump or elsewhere. 

Since the majority of equipment for 
this service is truck mounted, there is 
little bother to plant personnel during 
stack cleaning. Vacuum cleaning usual- 
ly proves superior to washing down and 
mechanical cleaning of stacks. 

Putt Berwin St. Albans, N. Y. 
Power-Vacuum Corp 


SANDBLASTING is excellent for cleaning 
interior surfaces of unlined brick stacks. 
For unlined steel stacks, sandblasting is 
suitable if care is taken to prevent ero- 
sion of the steel. The coefficient of ad- 
herence between the soot and stack may 
be so high that some steel is removed 
with the soot. This condition is more 
acute at the stack outlet where the 
steel may be corroded and weakened 
by condensation of SO.,. In brick stacks, 
care must be exerted not to remove the 
bonding mortar. 

Photos, right, show typical work 
clothes to protect personnel while they 
are inside a stack. Safety is of prime 
importance in this type of work. 

Gunite or a similar lining is good 
for stack interiors because the ad- 
hesion of soot is less than with bare 
brick or steel. Cleaning of stacks lined 
with gunite or other materials is best 
done by firms specializing in this type 
of work. 

Motor-driven brushes can remove soot 
af er it has been treated with a suitable 
chemical to reduce the bond with the 
stack interior. More time is needed than 
with sandblasting and the entire job 
may be more expensive because a 
larger number of men are needed. 

When the opening at the base of the 
stack is large enough, staging can be 
erected to extend to all parts that must 
be cleaned. Or a bosun’s chair or ship’s 
ladder can be suspended from the top 
of the stack. 

Time needed to clean the interior of 
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reconnecting dc generator 


TYLER HICKS, Associate Editor 


HOOD protects operator in sandblast 


CANVAS BAG, top, or filters, 


a stack will vary with the thickness of 
soot deposit, degree of adhesion and 
climatic conditions. At low temperatures 
the bond between soot and stack is 
stronger, making removal more difficult. 
With other factors equal, sandblasting is 
about the cheapest and fastest cleaning 
method available. Stacks the size of 
GG’s can probably be cleaned in about 
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SAFETY belt, boots good on stack job 


bottom, hold dust for disposal 


three days, not counting the time needed 
to erect staging or ladders. Bids from 
several contractors will help GG de- 
termine which is the most economical 
cleaning method for his plant. 


H B Wayne Brooklyn, N.Y. 


OUR SOLUTION for this problem was 
worked out during the war when man- 
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Cleanout door 


Winch 
Mil 
FITZPATRICK has this setup in his job 


power was short. Since then several 
other plants have copied it with success. 

As sketch shows, we attach a pulley 
bracket to top of stack. A cable runs 
over the pulley and into the stack where 
it is attached to a wooden scraper. The 
other end of the cable is run to the drum 
of a motor-driven winch at the bottom 
of the stack. 

To clean stack interior the scraper is 
raised and lowered at a speed of about 
2 ft per min. We check the condition 
of the stack interior by watching to see 
how much soot falls to the base during 
upward and downward travel of the 
scraper. We run scraper until there is 
little or no soot falling to stack base. 
When one vertical strip is clean, we 
shift the position of the pulley bracket 
to clean the next strip. Resetting the 
bracket five or six times is all that is 
necessary to produce a clean stack. Of 
course, number of shifts needed depends 
on stack diameter and scraper size. 

As worked out by us, the scraper is 
made of 4x4-in. oak blocks mitered and 
bolted together. Ordinary street brushes, 
16 in. long and 5 in. wide with a 6-in. 
brise are bolted to the mitered oak 
scraper. 

Since the brushes are mounted in 
hardwood blocks, they cannot be bent 
by soaking or steaming. So we cut each 
brush into pieces 2 in. long, mitered 
them, then bolted them to the scraper 
block. We found that a radius of about 
5 ft was best for the scraper. Since the 
hardwood is heavy, good contact is main- 
tained between stack side and the 
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brushes. We tried wire brushes but 
they were too stiff, became packed with 
soot and required frequent cleaning. 
Flexible street brooms will not damage 
mortar joints or scratch stack surface. 
Scratches are objectionable because 
they provide a place where soot may 
lodge. 

Greatest soot deposits in our plant 
occur opposite the stack breeching en- 
try. From here they gradually taper off 
as we go higher in the stack. 

It takes a day to set up and remove 
this rig. Two men do the work, one at 
top of stack and other at the winch. The 
winch operator checks soot fall and 
signals the man at the stack top when 
the pulley must be shifted. Our soot de- 
posits require three round trips of the 
scraper for each segment of the stack. 
Entire job takes abot three and a half 
days. 

We continually check stack perform- 
ance by taking diaft and gas-tempera- 
ture readings when the boiler is oper- 
ating at full load. We also check stack 
damper adjustment because it is an- 
other good indicator of the available 
draft. Keeping a permanent record of 
the damper opening will show the loss 
of draft from the soot deposits faster 
than any other method will. 

L W Firzparrick 
Jefferson City, Mo. 


AIR, STEAM OR WATER hose is suitable 
for removing GG’s stack carbon. Pow- 
dery deposits are successfully removed 
by air or steam. Where bond between 
carbon and stack is strong, water and 
wire-brushing may serve well. Pressure 
of air, steam or water should be 100 to 
150 psi, depending on how difficult the 
removal of the soot is. 

J H Riviere Santa Fe, Argentina 


MOST EFFECTIVE METHOD uses high- 
pressure-water hoses to remove soot 
from stack interior. We use two steel 
painter’s hooks to suspend one man and 
the high-pressure hose from top of 
stack. For safety, hose operator should 
wear dusi-tight goggles and a mask. 
A A Hunnewinket Woodstock, Ill. 


THIS PROBLEM appears to be confined 
to industrial plants burning low-grade 
fuel oil. I’ve seldom heard that utilities 
burning coal have this trouble. 

Soot build-up in stack can be so great 
that there is an actual bridging of small- 
diameter areas, increasing the resistance 
to gas flow. Draft losses go way up, 
causing troubles in boiler operation. My 
experience indicates that metal stacks 
have more soot build up, especially when 
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boiler is oil-fired and runs on-off in areas 
with wide variations in atmospheric tem- 
perature, 

Brick-lined metal stacks can be 
cleaned with a caustic solution that is 
strong enough to inhibit any acid in the 
soot deposits. But studies show that 
where a stack is mounted on plant roof 
or other inaccessible areas, washing 
down may be extremely costly because 
provisions must be made to dispose of 
the wash solution without damaging 
nearby plant equipment. Most engineers 
faced with difficult wash-down conditions 
use mechanical means to remove soot. 

Stacks mounted on the ground are 
easier to clean, and a caustic solution 
or just water may give good results. 
Much depends on the nature of the soot, 
surrounding conditions and equipment 
available to the engineer. 

Soot deposits can be dangerous. Large 
accumulations at the base of the stack 
or in the stack itself may suddenly ignite 
and burn at high temperature. Though 
this is one way of ridding the stack of 
soot, it is far from-safe and can lead to 
costly fires in plant or equipment. 

Where gas discharges from the stack 
at high velocity, soot deposits are sel- 
dom a problem because there is little 


Begins on page 140 


chance of particles settling out. There 
is little soot build-up at stack base, elim- 
inating the cracking that is sometimes 
seen in concrete stacks and the spalling 
in brick structures. 

Of course, base of every stack should 
be fitted with a cleanout door so soot 
accumulations can be easily removed. 
If GG does not have a cleanout door he 
should fit one large enough for a man 
to enter. The bigger the door, the easier 
the removal of the soot. 


Don KELLAND New York, N. Y. 


OVERLOADED BOILERS cause two 
troubles in the average plant: (1) ex- 
cessive soot deposits, and (2) stack 
temperatures higher than stack is de- 
signed for. 

Soot deposited during overloads can 
be especially troublesome because the 
quantities may be large. Of course, 
much depends on the fuel and the way 
it is fired. So GG may find his most ef- 
fective removal method is outside the 
stack; that is, get at source of soot and 
eliminate as much as possible from the 
flue gas before it enters the stack. 

Excessive stack temperatures lead to 
vertical cracks in concrete chimneys, 

(Continued on page 228) 


Can we reconnect a de generator? 


HERE ARE THE FACTS: We have a 120-v de generator that we'd 


like to use for a group of new motors we intend to install. These 


motors will be 240-v de. 


Generator has four poles with 56 coils in the armature and 56 
segments in the commutator. Coils are grouped in a 4-circuit winding. 

How can we regroup the field and armature coils to give the 
higher voltage? Will the generator give satisfactory output if we 
make such a change? Will output be affected in any way? What can 
I do if the field coils are now in series? 

Since we are doubling the voltage across the brushes, do your 


readers think we will get flashovers? 


Here are the answers 


—JS, February Power 


_-Coil 


Core _- Slot 


By 


\~Commutotor 28- 
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REGROUP the armature coils into a 2- 
circuit, or series winding, and it will 
develop double the present voltage with 
the same field density, or 240 v. As the 
coils are now grouped, the leads of each 
coil are connected into adjacent seg- 
ments, as shown at A in the sketch. 
(Continued on page 144) 
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HESE SUN GREASES WILL 
YOUR GREASE LUBRICATION JOBS 


=save you the cost and trouble of stocking 
a large number of “special purpose” greases 


FIBROUS ¢ Sun Grease 844X 


Has exceptional oxidation stability under high 
temperature conditions. Recommended for all 
antifriction bearings. A general-purpose, high 
melting point lubricant for pressure gun and 


« grease cup application. 


BUTTERY - sun Grease 300A 


Especially designed for pressure lubrication of 
bearings operated at normal speeds and tempera- 
tures. Can be used in pressure guns, compression 
grease cups, or pressure lubrication systems. Has 
high water resistance and excellent pumpability 
at low temperatures. 


TACKY . sun Grease 897 


For open gears, chains, slides, cams, linkages and 
bearings. Used whenever “throw-off’’ must be 
avoided. High adhesive and cohesive character- 
istics. An excellent lubricant that is water resistant 


* and does not need frequent application. 


Of the 81 different Sun greases, these three can fill 
the vast majority of your needs. And lubrication 
simplification like this means worth-while econo- 
mies for you in several directions. You can reduce 
the total amount of money you need to “invest”’ 
in lubricants. You can greatly lighten the house- 
keeping job of storing and handling your greases. 
And you can reduce the confusion and risk of 


error often created when personnel are required to 
choose from a large number of greases. 

For lubrication points that do require special 
kinds, Sun offers a total of 78 other greases with a 
wide range of properties and characteristics. 

Find out just how much you can economize by 
using Sun lubricants. Call in your Sun representa- 
tive. Or write for information. Dept. P-5. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 
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UNOC 


PHILADELPHIA 3, PA. « SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Refiners of famous High-Test Blue Sunoco Gasoline 
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Fifty-six coils cannot be connected 
into a series winding, but 55 coils can 
be. So JS will have tq leave one coil 
dead in the winding and connect two of 
the segments together. Coil leads will 
then be connected to span 27 segments, 
or from 1 to 28, as at B in the sketch 
on page 142. 

To have the field coils operate on the 
new voltage, they must be rewound with 
the present weight of wire of one-half 
the cross-sectional area, if now in series. 

Howarp Smith New York, N. Y. 


RECONNECT the armature coils to 
double the number of conductors in se- 
ries. Then make any necessary changes 
or adjustments in the shunt field. Same 
shunt field can be used by inserting a 
suitable fixed resistance to keep the 
maximum current at the same value. 
However, changing the field coils for the 
higher voltage will be better since using 
the fixed resistance decreases generator 
output slightly and requires added 
equipment. 

If the generator has series and com- 
mutating fields, they must be adjusted 
for the lower line current. It would 
probably be better to install new coils 
of a size the generator builder recom- 
mends. A new shunt field would most 
likely be included with the series field. 

I do not think there is much possi- 
bility of flashover at the commutator. 
But JS should check with the generator 
manufacturer before he finally goes 
ahead with this electrical work. 

C O von DANNENBERG 

Brooklyn, N. Y. 


BUY A NEW or used generator to replace 
this unit. If the present unit is series 
wound, any system of wiring parallel cir- 
cuits in series to raise the voltage to 240 
will subject the insulation to 1.65 times 
the voltage for which it is designed. 
Rather than rewinding, trade in the pres- 
ent generator for one with a suitable 
rating for the purpose. 

Howarp HoLcomsBe 

Los Alamos, N. M. 


DOUBLE PRESENT VOLTAGE by regroup- 
ing the armature coils in this generator 
into a 2-circuit series winding. Field 
must be completely rewound, matching 
present copper weight with one half the 
existing cross-sectional area. 

If JS uses two sizes of wire in rewind- 
ing the field coils, he should keep the 
smaller wire on the outside to secure 
better heat radiation. 

L W Frirzpatrick 
Jefferson City, Mo. 
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Armature 
“shifted 
Ss 


Movable, field core 


ROSS 


WITH FIXED SPEED of the armature, gen- 
erator voltage can be increased by 
changing the flux density of the poles. 
To increase flux density we must change 
the exciting current through either the 
series or shunt winding, or both. Ter- 
minal voltage of field circuit or the field 
resistance is changed to vary the excit- 
ing current. 

Changing the reluctance of the mag- 
netic circuit while keeping the exciting 
current constant will vary the flux. 
Either the armature can be moved axial- 
ly out from the poles, or a portion of the 
field core can be moved radially, as in 
the sketches. 

A third method of changing voltage 
depends on the magnetic effect of the 
armature current. It is seldom applied, 
however. 

The most commonly used method of 
changing generator voltage is by vary- 
ing the exciting current through either 
the series or shunt winding, or both. If 
the field coils are now in series, change 
in field resistance may be obtained by 
cutting out one or more series coils, or 
by using a field coil having a fewer 
number of turns. 

H B Wayne Brooklyn, N.Y. 
A LAP-WOUND GENERATOR is easier to 
reconnect than a wave-wound unit. For 
the lap winding the number of paths 
through the armature is equal to the 
(Continued on page 228) 
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—— YOUR MAY PROBLEMS — 


1 How can we set up 
our plant jobs? 


I have the task of setting up an 
organization chart for a medium- 
size manufacturing plant we plan 
to start soon. To be sure I’m on 
the right track I'd like some help. 

The new plant will have a large 
number of motor-driven produc- 
tion machines requiring both 
mechanical and electrical main- 
tenance. It will also have mod- 
ern elevators, conveyors, light- 
ing, fire-protection and safety 
systems, 

Three boilers will supply steam 
for process, heating, air condi- 
tioning and other services. We 
will have many pumps and air 
compressors for production. We 
will also have usual auxiliaries. 

How are the power-plant and 
plant-engineering jobs best set 
up so they will be easily directed 
and controlled? How is respon- 
sibility for design, operation and 
maintenance divided? Who re- 
ports to the man in charge? What 
are the usual titles? 

I believe my questions could 
best be answered by organization 
charts tracing the flow of au- 
thority from the top man right 
down to operators and mainte- 
nance men in the plant.—CC 


How can we 
protect pumps? 


We have three 100-gpm centrif- 
ugal pumps for handling oil in 
our metal-working shop. Oil is 
supplied to the various machines 
for cooling of parts that are be- 
ing worked in production. 

These pumps were installed 
three months ago and have been 
a constant source of trouble. 
Wear in the casing, impeller, 
seals and wearing rings is exces- 
sive. We believe it is caused by 
metal chips passing through the 
pump suction strainers. Also, we 
think the oil may carry corrosive 
substances to the pumps. 

How can we reduce this wear? 
Can the oil be treated in a sump 
before it reaches the pumps? 
What are good piping hookups 
for recirculated oil? —Mv 


Begins on page 140 


Will you help readers who sent problems? 
Extra pay for photos, sketches. 
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EXTRA MARGIN OF SAFET } @ e e The tremendous seal- 


ing power of the Flexitallic Spiral-Wound Gasket is sometimes taken for granted 
in this age of jet propulsion and atomic energy. Yet, it is the extra margin of 
safety built into each Flexitallic Spiral-Wound Gasket that has made possible 
many of the great developments in aviation, atomic research and development, 
process industries, power plants, ships of the Navy and merchant marine... 
Each Flexitallic Gasket is engineered to meet specific conditions of thermal and 
physical shock, corrosion, vibration, weaving and unpredictable joint stresses. 
Spirally wound V-crimped plies of required metal with alternating plies of proper 
filler results in a resilient gasket having characteristics of a calibrated spring. 
Flexitallic Gaskets are at highest efficiency when bolted up cold at a predeter- 
mined load. For all pressure/temperature ranges from vacuum to 4000 Ibs., 
from extreme sub-zero to 2000° F. For all standard joint assemblies. In four 
thicknesses for special requirements: .125”, .175”, .250”, .285”. With Teflon filler 
for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Company, 8th & Bailey Streets, Camden 2, New Jersey. Representatives 
in principal cities’ Consult classified telephone directory. 


® 
SPIRAL-WOUND GASKETS 
PIPE’ FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 
*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC 


stamped into the metal spiral of every genuine Flexitallic Gasket. Look 
for Flexitallic Blue — it's our exclusive blue-dyed Canadian asbestos filler. 
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ARGUMENTS 


Here’s the place to unload your gripes and express your ideas. 
Shoot in a letter on your favorite subject 


Nt 


Marmy enjoys sleeping on this setee 


First, LET ME SAY that the Marmaduke 
stories are fine. And I surely enjoyed 
reading the bound collection. 

But “The Boiling Coffee Pot,” March 
Power, has me confused. It says that 
Marmy put his kangaroo skins on a 
“setee.” This seems rather odd as the 
name of a kind of Mediterranean fishing 
boat can be spelled either “setee” or 
“settee,” but just plain “settee” is some- 
thing you sit on. 


I don’t think even an old seaman like 
Marmy would have his office all fumbled 
up with fishing boats. 

GC THoornton’ Englewood, N. J. 
Epiror’s Nore: As an extraordinary 
consulting engineer, Marmy sleeps on 
the setee pictured above whenever he 
feels like it. But when he entertains 
visitors like Reader Thornton he may 
have them sit on a more conventional 
leather settee. Now is it clear? 


Enough vacuum drop could 
make safety valves pop 


AS AN ENGINEERING PROPOSITION the 
idea presented by Turner (March “Ar- 
guments”) could lead to confusion. Any 
engineer with turbine experience knows 
that considerable increase in backpres- 
sure calls for more steam to carry the 
same load. Instead of blowing safeties 
you blow a gasket, but evidently there 
is a difference in these two conditions. 

It’s true that the weight of steam flow- 
ing through a nozzle does not change 
while throat pressure stays at less than 
0.58 of initial pressure. But when it 
goes higher this rule no longer applies. 

Marmy’s tablecloth drawing shows 
this feature clearly; flow begins to taper 
off at the 50-lb line and nose-dives to 
zero at 100 lb. As backpressure in- 
creases, flow through the throat de- 
creases. According to the formula, 

Ve = 224 - 

where V is velocity at throat section, 
fps, H: is heat content at the absolute 
initial pressure and quality of the steam, 
Btu per lb, H: is heat content at the 
absolute throat pressure and the qual- 
ity at the pressure resulting from a 
constant entropy change. 
(Continued on page 254) 


Try out your theory 
on safety popping 


I WAS ASTOUNDED at the steam-flow com- 
ments in March Power, p 138. Haven’t 
you had any experience in the days 
when a man had to get along without 
automatic equipment? 

I'll admit that a turbine is a nozzle, 
or a whole series of nozzles, but that 
does not solve the problem of the drop- 
ping vacuum. When you lose vacuum 
the safety valves pop, as anyone knows. 

As an experiment, take your staff to 
some out-of-the-way plant. While the 
boys are engaging the guide, you slip 
around and turn off the steam to the 
ejectors for a moment. Then, quick like 
a bunny, run out and see what happens 
to the boiler-room foreman. And take 
along a wire recorder to hand this down 
to posterity. 

Let me know what you find out. I 
can’t wait to hear. 


At GROTE Ocean Park, Calif. 


Epiror’s Note: On the way to try 
out Reader Grote’s suggestion we 
stopped to consult Marmaduke. He 
roared: “BILGEWATER ON POPPING SAFE- 
ty vALves! I'd like to see Grote pop one 
with only a 5-inch drop in vacuum, when 
his turbine valves are wide open!” 
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Engineers are forgotten 
men in our hospitals 


I READ YOUR EDITORIAL, “Hospital Plants 
Need a Doctor,” March Power, with a 
great deal of interest. I have been one 
of those forgotten men for 24 long 
years. Everything that possibly could 
happen has happened to me. 

Right now, I am lucky enough to have 
a manager who lets the engineering de- 
partment strictly alone. When I need 
fuel oil, packing, lamps, or other sup- 
plies I order them, and frequently have 
been able to institute economies. 

But I struggled for years with a man- 
ager who forced me to use a knock-down 
and drag-out technique to get any sup- 
plies whatsoever. Needed repairs would 
go unreported up to the point of total 
failure because hospital personnel were 
actually afraid to report them. The 
manager would resent and deplore the 
purchase of a single box of fuse plugs. 
Ordering a carload of coal was an or- 
deal I hate to think about, even after 
a lapse of 20 years. 

To my mind, the chief engineer of a 
small hospital has one of the most re- 
sponsible and nerve-racking positions 
any where, any time. He is responsible 
for everything from the elevator controls 
to the potatoes. 

He may be called to give emergency 
engineering advice during an operation. 
The nurse or anesthetist may need his 
assistance. He must care for kitchen 
equipment like dishwashers, slicers, gas 
stoves, electrically heated food wagons. 
He services and repairs all laundry 
equipment like mangles, dryers, extrac- 
tors, presses, motors and belts. The 
boiler room, X-ray department, trucks, 
and station wagons need his services. 

This is only part of it. Just routine. 

The really staggering thought is that 
there may come a cold winter night 
when the boiler in operation may conk 
out and all the chief’s know-how will 
not get it “on the line” again. 


AH Parker Peterdorough, N. H. 


Are solvents harmful? 


I HAVE BEEN TOLD that some solvent 
cleaning materials are harmful to pre- 
cision-type ball bearings. For instance, 
I am informed that carbon tetrachloride 
definitely attacks such bearings, and 
that xylene also has an effect. 

Has any reader more information on 
the matter? I understand that many 
engineers use carbon tetrachloride to 
clean motor windings and ball bearings. 

NELSON FULLER 


Batavia. N. Y. 
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Two-phase steam trap leverage is an original devel- 
opment by Armstrong and has been incorporated in 
Armstrong traps since the memory of most engineers 
runneth not to the contrary. It provides: 


1. High initial leverage to open the valve 
against pressure. 


2. Secondary lower leverage which permits the 
valve to travel well clear of the seat to mini- 
mize restriction to flow of condensate. 


A single-phase lever can — just as large a valve or give 
just as great valve travel, but not both. Thus, Armstrong 
two-phase leverage gives very much greater capacity, 
depending on trap size than the earlier leverage system. 


No steam trap gives greater actual hot 
condensate capacity, size for size, and 
dollar for dollar, than an Armstrong! 


For complete data call your local Armstrong Representa- 
tive or send for the 44-page Steam Trap Book. 


ARMSTRONG MACHINE WORKS 


812 Maple Street, Three Rivers, Michigan 


minimized. 


MORE TRAP 
DOLLAR 


2. As the bucket storis to sink, the le 
fulerums at “A”, giving high leverage fe 
open the valve agcinst pressures When 
valve is well open, the secondary falerun 


“B” touches the face of the valve 


3. Additional bucket 


fulcrum “8” becoming the pivet, 


ting the valve fo be opened wider 


thot restriction fo Sow of condensates 


ARMSTRONG STEAM TRAPS 
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1 Insulating blocks resting on concrete Over-and-under double-pipne system Wrap pipe in corrugated paper, pour 
foundation support this 2-pipe sys- has inverted U-shape support blocks insulating concrete into wood forms, 
tem. Pipes are anchored to concrete base for top tube. Blocks are on 10-ft centers and tamp lightly to insure complete fill 


HOW 10 Insulate and support underground pipe 


B® FIREPROOF INSULATING CONCRETE serves as a complete 
covering system for underground piping. The efficient, light- 
weight, stable material supports pipes as well as insulating 
them; no rollers, rods or hangers are used. 

Installed by authorized representatives of the manufac- 
turer, the insulating material is noncorrosive, water-resisting, 
rotproof and verminproof. 

You can install any number of pipes, of any size, in the 
conduit, using a concrete base with a minimum thickness 
of 3-in. When it would be undesirable to use a structural- 
concrete casing and special insulating mix for expansion 
loops, as pictured, glass wool may be wrapped around the 
pipes at the loops. —Courtesy Zonolite Company 


4 At expansion bend, use special mix poured into structural 
concrete chamber. Expanding pipe makes void in special mix 


Forming corners at T intersections: For heavy traffic condi- Finish off conduit with an outside waterproofing membrane 
tions, put structural-concrete casing around insulation to aid curing of insulating concrete and to keep water out 
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How To Get The 
Compressed Air Systems 


A. Milnes 
Sarco Company, Inc. 


HE practical place to measure the 

capacity of your compressed air 
system is where it counts the most—at 
your compressed air tools. From the time 
air is first drawn into the cylinder, many 
things can happen which will effectively 
reduce air pressure and limit compressor 
capacity. Following is a concise expla- 
nation of the major causes of reduced 
compressor capacity and the steps which 
can be taken to remedy them. 


PROPER AIR INTAKE 


Your compressor system can be fouled up 
before a pound of air has been com- 
pressed if the air intake has been im- 
properly located. The air intake should 
be located where the atmosphere is clean, 
cool, free from corrosive chemical fumes, 
and dry to minimize condensation in the 
system. 


INTAKE PIPE DESIGN 


A compressor can only operate at rated 
capacity if its air supply is unimpeded. 
Twisting, undersized pipes and dirty fil- 
ters can effectively reduce air pressure at 
the compressor inlet. For example, a pres- 
sure loss of 2 psi due to friction in the in- 


The replacement of hand controls by Sarco automatic cooling controls 
on this 2-stage Ingersoll-Rand compressor resulted in better lubrication, 
less condensate in air, and a considerable saving in cooling water. 


take pipe and filter will reduce the out- 
put of a 125 psi compressor by 7.5% 
Check intake pipes and make sure they 
are short, of adequate size, and free of 
sharp bends. 


AUTOMATIC COOLING CONTROL 


One of the major causes of inefficient 
compressed air operation is unbalanced 
cooling. For example, overcooling wastes 
water, causes deterioration of compres- 


Furee 


INTERCOOLER 


SEPARATOR 


RCOOUER 


RECEIVER 


w SUPPLY 


B) DRAIN TRAP — TYPE FA 
(C) PRESSURE SAFETY SWITCH 


A) TYPE TR54R COOLING CONTROL 


D) TEMPERATURE SAFETY SWITCH 
(€) TYPE TR21 COOLING CONTROL 
(F) SIGHT GLASS 


Sarco cooling controls are installed to regulate the water supply to —y 
der jackets so that jacket discharge ‘emperature is between 100-115° 


COMPRE 


AIR _ MAIN 


DISTRIBUTION 
RECEIVER 


Drain traps at critical points in the distribution system effectively remove 
condensate — protect compressor equipment, tools, and work. 
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sor lubricant by condensation in cylin- 
der head. On the other hand, under- 
cooling reduces compressor capacity, may 
result in serious damage to cylinders, 
pistons, valves and seats. 

To offset this, many compressor manu- 
facturers such as Schramm, Ingersoll- 
Rand, and others install Sarco automatic 
cooling controls at the factory. These 
controls are self-modulating, insure opti- 
mum cooling effect with minimum water 
consumption regardless of load variation, 
changes in pressure and temperature of 
water supply. 


CONDENSATE REMOVAL 


If condensation is not kept to a minimum 
serious damage can result to tools, paint 
surfaces, molds, etc. Other results of 
excessive condensation in the system are 
water hammer and freezing of mains, 
receivers and tool exhausts. 

To prevent this, well-designed com- 
pressed air systems usually have Sarco 
drain traps installed at the after- 
cooler, on separaters, at receivers, and 
on low points in the lines to remove water 
as quickly as it collects. 


FREE TECHNICAL ADVICE 


Sarco engineers have prepared a techni- 
cal bulletin designed to pass on to com- 
pressed air users practical advice on how 
to improve air compressor operation. It 
also contains simple hook-ups of Sarco 
cooling controls and drain traps. 

This bulletin may be obtained with- 
out obligation by writing the Sarco Com- 
pany, Inc., Empire State Building, N.Y. 
1, N.Y. Also represented in principal cities. 
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1: Burning carbon with pure oxygen 


C+20 =CO., 
Parts by weight 12+ 32 =44 
Pounds 1 + 32/12=44/12 
Pounds 1.00 + 266= 3.66 


lil. Weight of oxygen, nitrogen, air, flue gas for one pound of carbon 


li: More nitrogen than oxygen in air 


Oxygen Nitrogen Air 
Parts by weight 23 + 77=100 
Lb per lb O 1.00 + 3.35=4.35 
Lb per 2.66 Ib O 2.66 + 8.91 =11.57 


Theoretical air 1.00 266 8.91 
100% excess air 2.66 8.91 


Total 1.00 5.32 17.82 
CASE 3: 


Theoretical air 1.00 266 8.91 
50% excess air 0 1.33 4.45 


Total 1.09 3.99 13.36 


Supply Products 
Nitro- Nitro- Flue 
Carbon Oxygen gen Air CO. Oxygen gen Gas 
CASE 1: 
No excess air 1.00 266 8.91 11.57 3.66 0 8.91 12.57 
CASE 2: 


17.35 3.66 1.33 13.36 18.35 


Combustion Facts-3: 
Carbon Burned in Air 


Inpustry’s most important combus- 
tible material is carbon, which furnishes 
most of the heat we get from coal and 
oil. Hydrogen comes second in impor- 
tance. Sulfur, a bad third, is of interest 
not for its heat but as an acid-forming 
nuisance. This month we talk about 
carbon only. 

Table I, repeated from last month, 
reminds us that one atom of carbon 
(weighing 12 atomic units) burns with 
2 atoms of oxygen (each weighing 16, 
a total of 32) to give one molecule of 
carbon dioxide weighing 44. To put it 
another way, 12 parts by weight of car- 
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bon combine with 32 parts of oxygen to 
give 44 parts of carbon dioxide. Divid- 
ing through by 12 we see that one lb 
of carbon burns with 2.66 lb of oxygen 
to produce 3.66 lb of carbon dioxide. 

Except in gas welding and a few 
such specialized operations, pure oxygen 
is not used in industry as a supporter of 
combustion. The normal oxygen supply 
comes to boiler furnaces in the atmos- 
pheric air. 

By weight, air is 23% oxygen and 
77% hydrogen, so every pound of oxy- 
gen carries a dead weight of 3.35 lb of 
nitrogen. This “free riding” nitrogen 


PLANT OPERATION AND MAINTENANCE SECTION 


HEADWORK 


PHIL SWAIN BRINGS ENGINEERING 
THEORY DOWN TO EARTH 


takes no chemical part in the combus- 
tion, but does have practical importance 
because all the nitrogen fed to the fur- 
nace finally goes up the stack at a fairly 
high temperature. This wastes heat. 

On the other hand, some nitrogen 
dilution is needed to keep the furnace 
from burning up. Ordinary furnace 
construction could not withstand the 
terrific heat of carbon burning in con- 
centrated oxygen. 

The least amount of air that can con- 
sume one pound of carbon is the amount 
that contains the 2.66 lb of oxygen 
required by Table I. Table II shows 
that 4.35 lb of air contain one lb of 
oxygen and 3.35 lb of nitrogen. If we 
multiply all these figures by 2.66, we 
see that it is impossible to burn one lb 
of carbon with less than 11.57 lb of air. 
This air contains 8.91 lb of nitrogen. 


EFFECT OF EXCESS AIR 


It’s good practice to follow all the 
elements through the combustion process 
for the three cases shown in Table III: 
No excess air, 100% excess air and 50% 
excess air. 

In Case 1, with no excess air, 8.91 Ib 
of dead nitrogen goes through the fur- 
nace without being changed in any way. 
The 3.66 lb of CO, produced is diluted 
with this 8.91 lb of nitrogen to give a 
total of 12.57 lb of flue gas. In Case 2, 
for 100% excess air, the extra air is 
listed on a separate line to show up 
more clearly. The firs’, line is the same 
as before. All the second line goes 
through unchanged. The totals show 
that the flue gas now contains 2.66 lb 
of unburned oxygen and that this car- 
ries along with it an additional burden 
of 8.91 lb of nitrogen. 

In Case 2, the total weight of flue gas 
jumps from 12.57 lb to 24.14, which al- 
most doubles the loss from the discharge 
of hot gas up the stack. This loss is re- 
duced in Case 3 by cutting back the 
excess air to 50%. Cutting it down to 
15% would save still more heat. 

In all cases note that the total weight 
of flue gas is exactly one lb greater than 
the weight of air supplied. This must 
be so because all the carbon and air fed 
to the furnaces goes up the stack. 
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In Deaeration, too 


BISbLCO Builds a Complete bine- 


An increasing number of well known utility 


and industrial plants are using Belco equipment to increase 


operating efficiency and decrease operating costs. Belco 


advanced design and application experience can be put to 


work for you, too. 


For technical assistance write or call Belco — 


your first step to lower costs. 


MARINE TYPE—Typical OPEN TYPE—Deaerator VACUUM TYPE — Unit 


Belco marine heater fur- at large eastern pharma- shipped set-up to midwest- 
nished to shipyards. (Ap- ceutical plant. Capacity of ern utility. Has 150,000 
proved by LloydsofLondon) 80,000 Ibs/hr. Ibs/hr capacity. 


Boiler Feedwater Heaters @ Water Softeners e Filters e Clarators 
Demineralizers e Automatic Process Control Panels 
BELCO INDUSTRIAL EQUIPMENT DIVISION, INC. 
110 PENNSYLVANIA AVENUE, PATERSON 3, N. J. 


REGIONAL OFFICES: Philadelphia, Pa., Chicago, Ill., Houston, Texas 
North Hollywood, Cal., Montreal, Que., Toronto, Ont. 
Representatives in all principal cities of the United States and Canada 


SPRAY TYPE —Belco Deaerator in 


large eastern oil refinery. Has a capac- 
ity of 300,000 Ibs/hr. 


SPRAY TRAY TYPE—Belco De- 


aerator at New York State institution 
boiler house. Capacity 120,000 Ibs/hr. 


TRAY TYPE—Belco Deaerator at 
southern municipality. Has a capacity 
of 125,000 Ibs/hr. 


BELCO DESIGNS, ENGINEERS & FABRICATES WATER PROCESSING EQUIPMENT 
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. . . an important looking guy came 
storming in, yelling his lungs out.” 


army does little thawing 


“BILGEWATER ON AUTOMATIC boiler 
controls run by shovel and _ slice-bar 
operators!” I heard Marmaduke Sur- 
faceblow roaring as I climbed the 
rickety old stairs leading up to his office 
above O’Houlihan’s Machine Shop & 
Engine Works. “I’ve straightened out 
your plant for the last time unless you 
put a chief in charge who'll use his head 
instead of his muscles.” 

This second blast came ripping 
through the open door after a_ well- 
dressed, but very red-faced, man who 
came hurrying down the steps past me. 
As I entered the office, I could see that 
the old consulting engineer had up a 
full head of steam. There was another 
man in the room and Marmy introduced 
him as Leonard Polikoff, one of his old 
shipmates from Brooklyn. 

“Len and I were goin’ over some of 
our old experiences,” Marmy explained, 
“when that paper-jack owner came in 
here to gripe about the mess his plant’s 
in.” 

I glanced at Len and saw that he was 
prepared for the inevitable barrage, so 
I sat down on the old leather settee and 
waited for Marmy to ballast his tanks 
in preparation for sounding off. But the 
cantankerous old sea dog ignored both 
of us as he anchored his ancient 6-foot 
4-inch hull into his swivel chair. 

He reached over and poured himself 
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what looked and smelled like a low- 
grade drain cleaner from the battered 
coffeepot sitting on the pot-bellied stove. 
Then, after working up some induced 
draft on his cigar butt, he suddenly cut 
loose with another blast. 

“What’s wrong with operators to- 
day?” he roared, looking at both Len 
and me as though we’d had something 
to do with it. “When I started out in 
°88, you weren’t an engineer until you'd 
knocked around in all kinds of plants. 
That’s why I’ve operated everything 
from a steam threshing machine to a 
Mississippi riverboat. 

“But nowadays when a plant is 
modernized, it takes a crew of consult- 
ing engineers to put it in operation. 
Then another crew to keep it running. 
Wuy? I'll tell you why!” he bellowed, 
banging his tired old desk with a hay- 
maker and turning red around the gills. 
“It’s because the old help haven’t taken 
the trouble to poke their bows inside 
other plants—that’s why!” 

The old boy quieted down to a 140- 
decibel roar and blasted on. “Back in 
°27 I made a trip up north by side-door 
pullman. First I stopped off at my 
home town in Mildew, Missouri, but 
that place was so dead that I hit the 
road for Canada, working in plants 
along the way. 

“One morning as we were pulling in- 
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to Red Bear in northern Minnesota, the 
temperature hit 30 below. I crawled 
out of that sheep car and started looking 
around for a place to thaw out—but 
fast. There was a big paper mill down 


‘ the tracks, so I set my frost-covered 


sights on her stack as I navigated 
against the gale. 

“By the time I hove into the boiler 
room, I was stiff with cold and close 
to foundering. After I'd anchored my 
stern to a boiler and started soaking up 
some Btu’s, I noticed half a dozen oper- 
ators running around and yelling like 
mad. Then it dawned on me that the 
boilers’ safeties were popping. 

“Soon as the heat from that boiler 
had thawed my cargo boom a little, I 
reached into my overcoat pocket and 
stoked my own boiler from my bottle 
of Sandpaper Gin. That fuel was the 
only thing that had kept me from freez- 
ing to death in that rattler night be- 
fore. By now the icycles were melting 
off my whiskers, so I started taking 
some interest in the 3-ring circus going 
on around me. 

“Only thing I could figure was that 
‘the operators were trying to get those 
boilers off manual and onto automatic 
control. From where I stood, the gages 
seemed to read OK. Everyone was ex- 
cited and they were monkeying with 

(Continued on page 242) 
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WATER TREATMENT 


SERVICE AGREEMENT 
WORKS FOR YOU 


PERATION of your plant under 

a Nalco Water Treatment 
Service Agreement gives you two 
important safeguards against 
water treating problems in any 
form. First, Nalco will provide 
proper water treatment chemicals 
and procedures. Second, an 
experienced Nalco Service Repre- 
sentative will make regular visits 


to your plant, and is 
on call at any time 
to deal promptly 
with emergencies. 
Whether you have 10 or 10,000 
BHP, this combination will provide 
what thousands of Nalco System 
users have learned to take for 
granted: permanent water treat- 
ment security. 


Write, now, for full information 
on a Nalco Service Agreement 
for your plant. 


NATIONAL ALUMINATE CORPORATION 


6222 West 66th Place 


Chicago 38, Illinois 


Canadian inquiries should be addressed to Alchem, Limited, 
Burlington, Ontario, Canada 


From routine water treatment 


reports and water sample analyses, experts 
at Nalco Laboratories keep a complete record 
of your plant water treatment — can assist 
materially in maintaining permanent water 
treatment security. 


Nile 


SERVICE AGREEMENT 
SECURITY FEATURES 


COMPLETE WATER TREATMENT SUR- 
VEY of your plant by an experienced 
Nalco representative. 

LABORATORY ANALYSES of watersam- 
ples .. . Initial complete analyses, 
followed by routine sampling and 
analyses as checks on plant tests. 


RECOMMENDATIONS of chemicals, 
testing and control procedures to 
establish water treatment security. 
REGULAR CALLS by a Nalco Represen- 
tative to assure continuously success- 
ful treatment. 

REPORT SYSTEM to Nalco Laboratories 
gives cross-check on all phases of the 
Nalco System; enables keeping of 
complete performance records on 
your plant. 


CONSULTING SERVICE always avail- 
able to assist in solving current prob- 
lems — and in planning changes or 
additions to your plant which may 
affect water treatment. 


SYSTEM ©¢ Serving Industry through Practical Applied Science 
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In becoming a Jenkins Valve Distributor, each of these suppliers proved 
his exceptional ability to select those products which offer the soundest 
value to his customers. Your confidence in his judgment and recom- 


mendations is well placed. 


Your local Jenkins Distributor is a qualified supply specialist, whose 
cooperation can help you lower costs. Make full use of his many 
services. It pays. Jenkins Bros., 100 Park Ave., New York 17. 


& ALABAMA Fulton Supply Company 
Grinnell Corp. 
Birmingham... Noland Company, Inc. Noland Company, Inc. 
Dothan Alabama Machinery & Supply Co. J. M. Tull Metal & Supply Co. 
Mobile May Supply Co. Augusta Noland Company, Inc. 
Montgomery Alabama Machinery & Supply Co Richmond Supply Co. 
Noland Company, Inc. Columbus Hajoca Corporation 
Selma ... Selma Foundry & Machine Co. LeGrange Industrial Suppliers, “a 
Macon Noland Company, In 
ARIZONA Taylor Iron Works & Co. 
. Rome Battey Machinery Co. 
Phoenix .. Western Supply Company Savannah Hajoca Corporation 
Tucson Albert Steinfeld & Co. ' Morgans, Inc. 
ee CALIFORNIA aldosta Whitehead Hardware Co. 
Emeryville Thaler Pipe & Supply Company $ IDAHO 
Maywood M. E. Gray Company Boise... 


San Francisco Atkins, Kroll & Company, Inc. 
P 


S. Pell & Company, Ltd. 
©» cotoravo 


Denver Hendrie & Bolthoff Company 
Pueblo O. Nelson Co. 
@®> connecticut 
Bridgeport Lewin & Sons, Inc. 
The Wellington-Kincaid Co. 
Danbury W. S. Holman, Inc. 


Nutmeg Plumbing Supply Co. 
Futty & Company, Inc 

The Callahan Company 

Marsden & Wasserman, Inc 

The Plimpton & Hills Corporation 
Thomas Trant & Bro., Inc 

Waid & Hausser 


Greenwich 
Hartford 


New Britain 
New Hoven 


The C. S. Mersick & Company 
New London 


Hansen Supply Co. 


Norwalk County Supply, Inc. 

Norwich The Anderson Supply Company 

Putnam Rawley Plumbing Supply, Inc 

Stamford Connecticut Plumbing Supply Co. 
Glauber, Inc. 

Waterbury M. J. Daly & Sons, Inc. 


DELAWARE 


Wilmington... Hajoca Corporation 


@®> pistrict oF coLuMBIA 
Washington 


FLORIDA 


Fort Lauderdale .Holden-Duncan Company 
Jacksonville Farquhar Machinery Co. 
Hajoca Corporation 


Thos. Somerville Company 


Railey-Milam, Inc. 
Orlando Hughes Supply Inc. 
Pensacola May Supply Company 
Hajoca Corporation 

crorcia 
Albany Georgia Hardware & Supply Co. 
Atlanta Beck & Gregg Hardware Co. 
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New Britain Plumbing Supply Co. 


Idaho Hardware & Plumbing Co. 
wunois 


Bloomington Wilkins Bloomington Co. 


Chicago Chicago Tube & Iron Company 
James B. Clow & Sons 
Great Lakes Supply Corporation 
Fred C. Kramer Co. 
Miller Supply Company 
Whitney & Ford Co. 
Danville Inland Supply Company 
Decatur ... Field & Shorb Company 
DuQuoin DuQuoin Iron & Supply Co. 
Peoria Wilkins Pipe & Supply C »mpany 
Rock Island American Rad. & Std. Sanitary Corp. 
Rockford D & F Supply Company 
@®> iwoiana 
Anderson May Supply Company 
Evansville Plumbers Supply Corporation 
Fort Wayne The National Mill Supply Company 
Indianapolis Plumbers Supply Corporation 
Kokomo The Main Supply Company 
LaFayette Biggs Pump & Supply Co. 
Marion Liniger Company, Inc. 
Richmond H. R. Smith Supply Co., Inc. 
South Bend The South Bend Supply Company 


Terre Haute 


iowa 


Cedar Rapids 


Mechanical Suppliers, Inc. 


Rapids & Supply Co. 


Des Moines Y. McDonald M 
Plurals Supply Co. 

Dubuque A. Y. McDonald Mfg. Co. 

Fort Dodge Leighton Supply Co. 

Marshalltown Glick Supply Company 

Sioux City Wigman Company 

Waterloo Winterbottom Supply Co. 
Kansas 

Wichita Phillip & Easton Supply Co. 
xentucky 

Hopkinsville Cayce Mill Supply Company 

Lexington ... Plumbers Supply Company 

Louisville Belknap Hdwe. & Mfg. Co. 


Neill-LaVielle Supply Company 
Plumbers Supply Company 


uyers GUIGE to tasting valve economy 


This is a directory of the Industrial Distributors and Plumbing-Heating 
Supply Wholesalers who stock and sell Jenkins Valves. It is also a reliable 
Buyers’ Guide to lasting valve economy. Here’s why. 


Louisiana 


New Orleans 


Shreveport 


maine 


Bangor 
Portland 


Annapolis 
Baltimore 
Cumberland 
Hagerstown 


massacuusetts 


Attleboro 
Boston 


Brockton 
Cambridge 


Fall River 
Gardner 
Holyoke 
Hyannis 
Lawrence 
Lowell 


Lynn 

New Bedford 
Peabody 
Pittsfield 


South Boston 
So. Sudbury 
Springfield 
Westfeld 
Worcester 


micnican 


Battle Creek 


Benton Harbor 


Detroit 
Flint 


Grand Rapids 


Jackson 
Kalamazoo 
Lansing 
Muskegon 
Saginaw 


minnesota 


Duluth 
Minneapolis 


®> mississiprt 


Jackson 


Meridian 
Vicksburg 


We. L. Blake & Co. 
@®> maryiano 


.. The Smith Winchester Co. 


Edgar Murray Supply Co. 
Weil-Gutmann Supply Co. 
Monsco Supply Co. 


R. B. Dunning & Co. 


Thos. Somerville Company 

The Taylor Supply Company 
Tri-State Mine & Mill Supply Co., Inc. 
Foltz Manufacturing & Supply Co. 


Reardon & Lynch Co., Inc. 

Atlantic Pipe & Supply Co., Inc 
Conley Supply Co., Inc. 

Pierce-Perry Co. 

Corcoran Supply Co. of Brockton, Inc. 
Boston Pipe & Fittings Co., Inc 
Metropolitan Pipe & Supply Co. 

R. C. Sullivan Company 

Corcoran Supply Co. of Fall River, 
Royal Supply Company 

The Holyoke Valve & Hydrant Co. 
R. B. Corcoran of Hyannis 

Bride Grimes and Co. 

Middlesex Machine Company 

The Bourneuf Corporation 
Babbitt Steam Specialty Co. 
Boyle Machine & Supply Co. 
Berkshire Mill Supply Co. 

The Robbins-Gamwell Corp. 
Charles D. Sheehy, Inc. 

Hilco Supply, Inc. 

Charles Millar & Son Co. 

Warner Supply Co., Inc. 
Washburn-Garfield Co. 


ne 


Kendall Hardware Mill & Supply Co. ‘ 
Brammall Supply Co. 

The Coon DeVisser Company 

A. P. Engelhart & Co. 

Hayden Supply Co. 


Kendall Hardware Mill & Supply Co. 

The Michigan Supply Co. S 
Fisher Supply Co. 

Reichle Supply Co. 


Duluth Plumbing Supplies Company 
Central Supply Co. 


Harper Foundry & Machine Co. 
Noland Company, Inc. 

Soule Steam Feed Works 
O'Neill-McNamara Hardware Co. 
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missouri 


Cape Girardeau 


Jefferson City 
Joplin 


Kansas City ca 


No. Kansas City 


St. Joseph 
St. Louis 


Springfield... 


N. O. Nelson Co. 
N. O. Nelson Co. 

.. Joplin Supply Co. 
Mid-States Supply Co. 
L. C. Pensinger & Son 
Reeves-Wiedeman Company 
Grinnell Corp. 
Missouri Water & Steam Supply Co. 
Donley Pipe & Supply Co. 
N. O. Nelson Co. 
John A. Rhodes Co. 


montana 


Butte 


Missoula 


Montana Hardware Company 
Northwest States Supply Company 
Missoula Mercantile Company 


neprasKa 


Lincoln... 
Omaha 


nevava 


Western Supply Spey 
John Day Rubber & Supply Co. 
Midco Supply Co. 


Acme Supply & Equipment Co., 


new Hampsuire 


Concord 
Keene 
Manchester 
Nashua 


Rochester 


Staten Island 
Syracuse 


Utica 

White Plains 
Woodside 
Yonkers 


e Belting Co. 
—— Bassett & Wright, Inc. 
Manchester Supply Co., Inc. 
F. W. Webb, Inc. 


W. A. Case & Son Mfg. Co. 
Haverstick & Co. 

Samuel Sloan & Co. 

Island Plumbing Supply Co., Inc. 
Burns Bros. Mfg. Co., Inc. 
Edward Joy Co. 

Chas. Millar & Son Company 
Behrer-Nason Company, Inc. 
Neill Supply Co., Inc. 
Glauber, inc. 

Joseph C. Ryan & Sons, Inc. 


©) NORTH CAROLINA 


Asheville 
Charlotte 


Durham 
Fayetteville 


Gastonia 
Goldsboro 
Greensboro 


h Point 
aleigh 


Rocky Mount 
Shelby 
Wilmington 
Winston-Salem 


©» 


Akron 
Canton 
Cincinnati 
Cleveland 


Columbus 


Dayton 
Lancaster 
Lima 
Mansfield 
Steubenville 
Toledo 
Youngstown 
Zanesville 


Hajoca Corporation 
Grinnell Corp. 
Hajoca Corporation 
Textile Mill Supply Co. 
The Henry Walke Company 
Dillon Supply Co. 
Noland Company, Inc. 
Piedmont Supply Co., Inc. 
Standard Supply Co., Inc. 
Gastonia Mill Supply Co. 
Dillon Supply Co. 
Frank Hockett Supply Co. 
Odell Mill Supply Co. 
Piping & Equipment Supply Corp. 
Piedmont Supply Co., Inc. 
Kester Machinery Co. 
Dillon Supply Co. 
Noland Company, Inc. 
Dillon Supply Co. 

.. Shelby Supply Co. 
Mill & Contractors Supply Co. 
Kester Machinery Co. 
Noland Company, Inc. 


Mahoning Valley Supply Company 
Mahoning Valley Supply Company 
The Murdock Mfg. & Supply Co. 


American Rad. & Std. Sanitary Corp. 


Strong, Carlisle & Hammond Co. 


Inc. 


<@> NEW JERSEY 


Atlantic City 
Bayonne 
Bridgeton 
Camden 


Elizabeth 
Harrison 
Irvington 
Jersey City 


New Brunswick 


Newark 
Passaic 
Paterson 
Perth Amboy 


Trenton 
Vineland 


Seashore Supply Company 
Bayonne Plumbing Supply Co. 
Hajoca Corporation 

Fleck Company 

Hajoca Corporation 

J. D. Johnson Co., Inc. 
Elizabeth Hardware Company 
William S. Roe, Inc. 

Gerweck Industrial Supplies 
The Ideal Supply Co., Inc. 
Behrer-Nason Company, Inc. 
Geo. J. Keller Co 

John Simmons Company 


Central Eng’ring & Supply Co., Inc. 


A & J Friedman Supply 
Federal Supply Co. 
Paterson Supply & Engineering Co. 


.. Madsen & Howell, Inc. 


Manufacturers Selling Company 
Endicott Supply Company 


@®> new york 


Albany 
Binghamton 


Bronx 


Brooklyn 


Portland 


Salem 


Sager-Spuck Supply Co., Inc. 
Binghamton Industrial Supply Co. 
Chas. Millar & Son Co. 

Ellis W. Morse & Co. 

Sage Supply Co., Inc. 


N. Y. Plumbers’ Specialties Co., 
Standard Plumbing Supply Co. 
Asco Supply Company, Inc. 

B. F. Gilmour Co., Inc. 

R. L. Graysons, Inc. 


Buffalo 
Elmira 


Ithaca 
Jamestown 
Kingston 

Long Island City 


Massena 
Middletown 
Mineola 
Newburgh 


New York 


Niagara Falls 


Ogdensburg 
Olean 
Oswego 

Port Chester 
Poughkeepsie 


H. R. Kelly Company, Inc. 
McElraevy & Hauck Co 

Saltser & Weinsier, Inc. 

The Smyth-Donegan Company 
John Wilfert Company 

W. A. Case & Son Mfg., Co. 
Stritt & Priebe, Inc. 

Irving D. Booth, Inc. 

LeValley McLeod, Inc. 

Haverstick & Co. 

Clark Hardware Co. 

W. A. Case & Son Mfg. Co. 

Bess Supply Company, Inc. 
Conran Supply Co., Inc. 

Gar Supply Corp. 

Mayer-Malbin Company, Inc. 
Hyde Plumbing Supply Corp. 
Orange County Plumbing Supply Co. 
Behrer-Nason Company, Inc. 

W. A. Case & Son Mfg. Co. 

W. L. Smith Co. 

Behrer-Nason Company 

Davis & Warshow, Inc. 

Glauber, Inc. 

Charles F. Guyon, Inc. 

W. H. Hussey & Son, Inc. 
Herbert Reck Supply Corporation 
Smolka Co., Inc. 

W. A. Case & Son Mfg. Compan 
Elderfield Hartshorn Hardware 
Utica Plumbing Supply Co., Inc. 
LeValley McLeod, Inc. 

M. B. Crawford & Son 

Central Plumbers Supply Co., Inc. 
Interstate Plumbing Supply Co., Inc. 
J. D. Johnson Co., Inc. 


LOOK FOR THE JENKINS DIAMOND 


JENKINS VALVE SS 


BRONZE-IRON-CAST STEEL-STAINLESS 


Harris Supply Company 
. Haseltine & Co. 
Salem Steel & Supply Co. 


© PENNSYLVANIA 


Allentown 
Bethlehem 
Chester 
Easton 

Erie 
Harrisbur 
Haverfor 
Lancaster 
Lansdale 
Lansdowne 
Norristown 


Oil City 
Philadelphia 


Pittsburgh 
Pottsville 
Reading 


Scranton 
Sharon 
Titusville 
Wilkes-Barre 
Williamsport 
York 


Lehigh Valley Supply Co. 

Hajoca Corporation 

Hajoca Corporation 

H. P. Kinsey Company 

United Hardware & Supply Co. 
Appleby Bros. & Whittaker Co. 
Plumbers Supply Co., Inc. 

Herr and Company, Inc. 

Hajoca Corporation 

Hajoca Corporation 

Hajoca Corporation 

United Pipe & Supply Co., Inc. 
United Hardware and Supply Co. 
Hajoco Corporation 

Henry B. Pancoast Company 

C. J. Rainear & Co., Inc. 
Pittsburgh Gage & Supply Co. 
Reading Foundry & Supply Co. 
Hajoca Corporation 

Reading Heater & Supply Company 
Ralph E. Weeks Co 

Pittsburgh Gage & Supply Co. 
United Hardware & Supply Co. 
Eastern Pennsylvania Supply Co. 
E. Keeler Company 

Fulton, Mehring & Hauser Co., Inc. 


> RHODE ISLAND 


Providence 


Woonsocket 


Allen & Reed, Inc. 

Grinnetl Corporation 

Rhode Island Supply & Eng’ring Co. 
Woonsocket Supply Co. 


<> soutw caROLINA 


Anderson 
Charleston 
Clinton 
Caliah 


.. The Smith Bros. Hardware Company 
Westwater Supply Company 
The Acme Plumbing Supply Co. 

.. The Raedel Hardware Co. 


American Rad. & Std. Sanitary Corp. 
Inc. 


Conte Plumbing & Heating Sup., 
Industrial Supplies Co. 

The Hardy & Dischinger Co. 
Mahoning Valley Supply Company 
Industrial Supplies Co. 


©) OKLAHOMA 


Oklahoma City 
Tulsa 


©» OREGON 


Astoria 
Eugene 


Klamath Falls 
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Mideke Supply Co. 
Ardun Supply Company 
Marshall Supply & Equipment Co. 


Fisher Bros. Compan 
American Steel & Supply Co. 
J. E. Haseltine & Co. 

Lorenz Company 
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Greenville 


Orangeburg 
Spartanburg 


TENNESSEE 


Bristol 
Chattanooga 
Jackson 
Kingsport 
Knoxville 
Memphis 
Nashville 


texas 


Austin 


Sullivan Hardware Co. 
Charleston Supply Co. 
Industrial Supply Co. 
Columbia Supply Co. 
Noland Company, Inc. 

Poe Hardware & Supply Co. 
Stewart Supply Co. 
Sullivan Hardware Co 

J. W. Smoak Hardware Co. 
Hall & Company 

Noland Company, Inc. 


Mitchell-Powers Hardware Co, 

Mills & Lupton Supply Co. 

Southern Supply Co. 

Greene Hardware & Supply Co. 

Tennessee Mill & Mine Supply Co. 
. Nelson Co. 

Buford Brothers, Inc. 

W. A. Case & Son Mfg. Co. 

Noland Company, Inc. 


K & M Supply Company 


Dallas 

EI Paso 
Fort Worth 
Houston 


Marshall 
Paris 

San Antonio 
Texarkana 


utan 
Salt Lake City 
“VERMONT 
Burlington 
Rutland 
St. Johnsbury 


VIRGINIA 


Bassett 
Danville 
Lynchburg 
Newport News 
Norfolk 


Richmond 


Roanoke 
Waynesboro 


N. O. Nelson Co. 

Zork Hardware Company 

Well Machinery & Supply 
Corbett Corp. 

N. O. Nelson Co. 

E. B. Hayes Machinery Co. 
Robert L. Swain Co. 

San Antonio Pipe & Supply Co. 
Buhrman-Pharr Hardware Co. 


N. O. Nelson Co. 


.. The Blodgett Supply Co., Inc. 


Plue, Inc. 
Lincoln Iron Works, Inc. 
Charles Millar & Son Co. 


Blue Ridge Hardware & Supply Co. 
Hajoca Corporation 
Barker-Jennings Corp. 

Noland Company, Inc. 

Hajoca Corporation 

The Henry Walke Company 
Hajoca Corporation 

Industriol Supply Corporation 
Noland Company, Inc. 
Southern Railway Supply Co. 
Noland Company, Inc. 

Mize Supply Company 


WASHINGTON 


Seattle... 


Spokane 


Tacoma 
Walla Walla 


Northern Commercial Co. 
Northwest Plumbing Supply Co. 
Steam Supply & Rubber Co. 
Northwest States Supply Co. 
Sullivan Valve & Engineering Co. 
Paramount Supply Co. 
Drumheller Co. 


© west vircinia 


Charleston 
Clarksburg 
Huntington 
Weston 
Wheeling 


The McJunkin Supply Company 
Osborn Machinery Co., Inc. 
Logan Hardware & Supply Co. 
Danser Hardware & Supply Co. 
Trimble & Lutz Supply Co. 


© wisconsin 


Appleton 
Green Bay 
Kenosha 
LaCrosse 
Madison 
Manitowoc 
Milwaukee 


Nekoosa 
Oshkosh 
Racine 
Sheboygan 
Watertown 


W. S. Patterson Co. 

Murphy Supply Co. 

P. H & | Supply Co. 

W. A. Roosevelt Co. 

Rundle Spence Mfg. Co. 
William Rathsack & Sons Co, 
F. R. Dengel Co. 

B. Hoffmann Mfg. Co., 

Div. Grinnell Corp. 

Rundle Spence Mfg. Co. 
Nekoosa Fdry. & Mchne. Works, Inc. 
Battis Bros. 

Thomas Supply Co. 
Optenberg Iron Works 

Kusel Dairy Equipment Co, 
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peaking of power 


interest to power men—some significant, some just odd 


| personal slants on doings of 


Trend to modernization is growing stronger — McGraw-Hill’s Survey of Business’ Plans 


Energy needs in 2050 AD will be more than 20 times present world-wide use, says Pal- 


Not enough time to read? Most of us can’t do much about finding more time, but we can 


Nuclear-reactor catalog —first of its kind—has been issued by North American Avia- 


More news 


for New Plants and Equipment shows 57% of capital spending in 1954 will go to 
modernization, against 43% for expansion. Last year’s figures were 52% for re- 
vamping, 48% for plant additions. Big push behind modernization is need to cut 
costs in what shapes up as_a period of intense competition. 

Survey shows total industry capital expenditures in 1954 will be only 4% less 
than in 1953, while manufacturing industries will spend about the same. Automo- 
tive, food, machinery and electrical industries lead the parade —they’ll spend more 
in ’54 than in ’53. 


mer Putnam in a new book, Energy in the Future. Studies made by Putnam for the 
Atomic Energy Commission indicate world population may grow from 2.4 to 6 or 7 
billion and the next 100 years may see more energy consumed than in all past 
history. Where’s it ail to come from? 

Today, most energy comes from fossil fuels — 77%. Remaining 23% comes from 
continuous or ‘‘income’’ sources —water and wind power, solar energy, vegetable 
fuels, Putnam’s estimates credit these present energy sources with meeting only 
40% of needs in 2050 —the rest must come, he says, from the atom. 


learn to do more reading in the same time. Today’s teaching methods can increase 
reading speed even for those of us who learned the ABC’s many years ago. Take a 
look around to see if such training isn’t available to you. 


tion. It describes and illustrates three basic types of small reactors: (1) a solu- 
tion-type (‘‘water boiler’’) unit rated at 50 kw, (2) a pool-type design in the 100 to 
1000 kw class, and (3) a homogeneous graphite reactor of 160 kw. 

Ratings in kw are for convenience only; these are research reactors and not 


designed for power production. Suggested applications: as a low-cost neutron 
source for general research, as a source of neutron beams for medical or biologi- 
cal use, for preparation of radioactive chemicals or short-lived isotopes, as train- 
ing and research facilities in schools of nuclear engineering. 


on the atomic front shows the evergrowing commercial interest in nuclear 
energy. Announcing an agreement with AEC to study equipment aspects, C H Gay 
of Babcock & Wilcox Co said, ‘“‘B&W is looking forward to the time when it can 
assume a position as an equipment supplier in the nuclear power business similar 
to the position it now holds in the conventional power business.”’ 

Among items to be considered in a study agreement between AEC and Bendix 
Aviation Corp is design of mobile reactors for power supply in disaster areas. 
M P Ferguson, Bendix president, believes ‘‘...It may be practical to design 
atomic power plants small enough to set on railroad cars...’’ such reactors might 
also prove attractive for remote mining operations, military bases, etc. 


POWER * MAY 1954 


te 
| 
156 


Cutaway view of Heavy 
Duty Fan, Series 2000 


a more efficient heavy duty fan 
with Forwardly Curved blading 


Milere is the NEW Heavy Duty 
Fan, with forwardly curved blading, 
designed specifically for induced 
draft service. This Series 2000 fan 
has wide application in steam plants 
of public utilities and industrial 
plants for both process steam and 
power generation. Sturtevant Divi- 
sion has long recognized and manu- 
factured fans with forwardly curved 
blading . . . and as a result, designed 
into this fan the maximum air han- 
dling capacity and efficiency yet ob- 
tained in forwardly curved blading. 


By comparison this Series 2000 
Heavy Duty Fan has: 


(a) lower first cost—smaller space 
requirement 

(b) greater air output for less 
power input 

(c) more efficient conversion of 
velocity energy 


Air Handling power specialists lo- 
cated strategically across the country 
possess the know-how and engineer- 
ing information to assist you in se- 
lecting this Series 2000 fan to your 
specific requirement. Contact your 
nearest Westinghouse-Sturtevant 
Office, or write to Westinghouse 
Electric Corporation, Sturtevant 
Div., Hyde Park, Boston 36, Mass. 


WESTINGHOUSE 
AIR HANDLING 


vou caw Be SURE... iF Westinghouse 
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Now just off the press is a new catalog 
describing the Heavy Duty 
Fan, Series 2000, in detail. 


Fill in the attached coupon 
and send for your copy 
of Catalog 1380 today. 


Westinghouse Electric 
Corporation 

Sturtevant Division 

Hyde Park, Boston 36, Mass. 

Please send me your copy of Catalog 1380 

describing in detail the new Heavy Duty Fan, 

Series 2000, with forwardly curved blading. 

NAME 

FIRM 

ADDRESS. 

CITY ZONE 


STATE 


Leese 


J-80379 
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THIS LABORATORY can duplicate field conditions for 10,000 different pumps 


Worthington opens giant test lab 


Wortuincton Corp recently opened 
one of the largest, most complete and 
flexible hydraulic test laboratories in the 
world. The new installation, located at 
the company’s Harrison Works, covers 
more than 20,000 sq ft, has been three 
years in the planning and building. 
Designed basically for production or 
performance testing, the huge “hydrau- 
lic proving ground” will also be a val- 
uable tool for applied research and 
development of fluid-handling machin- 
ery. Here, engineers will be able to 
confirm their theoretical calculations by 
actual observation of the full perform- 


ance characteristics of pumps. 

This laboratory can duplicate hydrau- 
lic field conditions for more than 10,000 
different types and sizes of pumps. 
Range can be from fractional hp to ca- 
pacities above 100,000 gpm. Since many 
of the pumps manufactured at Harrison 
are engineered individually for top per- 
formance and for specific operating con- 
ditions, former testing often required 
special test setups for each unit. 

Important features of the laboratory 
are its accommodations for testing large 
centrifugal refrigeration equipment. 
Here, it is possible to test the giant 
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SPECIAL PIPING simplifies pump hookups 


centrifugal machines used to deliver air- 
conditioning to huge buildings such as 
the new Alcoa building in Pittsburgh. 
The new installation consists of 
several areas: standard test setup area, 
large and special test setup area, high- 
speed test area and power-pump test 
area. Banks of under-floor venturi me- 
ters and permanently installed instru- 
mentation, controlled from a central 
room, were designed to handle a wide 
variety of production pumps. Large 
parallel under-floor water channels run 
along each side of the main bay and 
are connected by cross channels. These, 
combined with the power and steam 
facilities, allow testing of pumps with 
capacities in excess of 100,000 gpm. 


AEC plans broad atomic power program 


® Lewis L Srrauss, chairman of 
Atomic Energy Commission, has an- 
nounced that a proposal submitted for 
participation by Duquesne Light Co in 
construction and operation of first full- 
scale central station nuclear power plant 
is the most favorable to the government 
and that AEC is negotiating a formal 
agreement. 

Under the Duquesne proposal, one of 
nine major proposals submitted, the 
company would: 

1. Furnish site for entire project and 
build and operate new electric gener- 
ating plant at no cost to the govern- 
ment. 

2. Operate reactor part of plant and 
bear labor costs thus entailed. 

3. Assume $5-million of costs of re- 
search, development and construction 


158 


of reactor portion of plant. 

4. Pay AEC at rate of 48.3 cents per 
million Btu’s of steam used in turbines 
for first year, this rate increasing an- 
nually until it reaches 60.3 cents in 
fifth year. 

5. Waive any government reimburse- 
ment for costs incident to termination 
of contract. 

Strauss estimated that, including rev- 
enues from sale of steam generated by 
the reactor, the company’s proposal 
would reduce by $30-million expendi- 
tures the government would have to 
make during period of construction and 
five years of operation if it undertook 
full cost of project. 

(Continued on page 220) 


For coming events see page 226 
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Chrysler uses regenerator 
in automotive gas turbine 


OPERATING IN A 1954 Plymouth 
coupe, Chrysler Corp’s new automotive 
gas turbine uses a regenerator to give 
fuel-economy characteristics equaling 
those of a conventional auto engine, The 
regenerator also overcomes the prob- 
lem of exhaust heat—exhaust of the new 
unit, the company claims, is cooler than 
that of an average car. 

While Chrysler engineers keep de- 
tails under wraps, shrewd guesses indi- 
cate the regenerator is of the rotary 
type. This was foreshadowed in the 1952 
ASME Gas-Turbine Progress Report, 
compiled by R Tom Sawyer. In the sec- 
tion by P F Martinuzzi appears this 
significant comment: “. . . the combina- 
tion of a low-pressure cycle with single- 

(Continued on page 222) 
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@ For more than a quarter of a century the municipol power 
ee plant at Fredonia, Kansas has been making a profit and at 
the same time supplying electricity to residents and industry 
at rates well below average. As part of the city program to 
maintain this efficiency, Fredonia recently. completed—the™—~ 
installation of its third Nordberg engine . . . this two-cycle, 

twelve cylinder Radial Duafvel® Engine equipped with @ 

1500 Kw generator. 


for Fredonia, Kansas 


— we B 0 X S c 0 R E 9 With the successful and economical operation of their first two 
Nordberg engines, it was natural that Fredonia again turned to Nordberg 


Peedienia tattelle 600 Kw Mord for an economical solution to their latest power expansion problem. 
1931 berg two-cycle in-line Diesel en- It is interesting to note that the Radial engine was chosen 
gine. primarily because it could be easily installed in a limited space, 


without increasing plant size. 


1948 sone ae ae sey Operating very satisfactorily on natural gas and pilot fuel, 

{ cycle Duafuel® unit. the Nordberg Radial Duafuel” engine has been on the line 

since November, 1953. It is instantly convertible to gas or oil fuel 
i | Third Nordberg installed ... a at the movement of a single lever. 


1953 Dualesl® engine direct-connected Looking for dependable, economical main or stand-by power? 


to a 1500 Kw generator. Then consider Nordberg . . . builders of America’s largest heavy duty 
. i engine line .. . 10 to over 10,000 hp. 
Nordberg Mfg. Co., Milwaukee, Wisconsin. 


DIESEL DUAFUEL® AND 
SPARK-FIRED GAS ENGINES 
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TECHNICAL BRIEFS 


Latest engineering developments for busy power men 


11 Digests for you on: 
REGULATING SYSTEMS 
MOTOR PROTECTION 
MISCELLANEOUS 


Precision reference 


supply. 
Generator. 
Tachome-| input ‘Electronic Out | 
Generator 
field 


Current 


limit 


£-Stabalizing 


circuit 


1 Electronic 


TO OC 
power 
Rectifier supply. 


---Vorioble 
reoctonce 


Load-’ 


_-- Variable 
reactance 


-----Jo dc control ----- 


Rectifier.’ 


2 Magnetic-Amplifier 


Which regulator 


Industrial Regulating Systems Using 
Electronic Regulators. By E J Luoma, 
Control Engineering Dept, Reliance 
Electric & Engrg Co, Cleveland, Ohio. 
Low power input of electronic regu- 
lators is a big advantage in regulating 
systems. For all practical purposes, in- 
put power in fractions of microwatts 
may be neglected during regulator ap- 
plication. Along with low power input, 
power gain of the electronic system is 
practically infinite: power gain of a 
typical 1-kw electronic regulator will 
be at the 4-trillion level. Fig. 1 shows 
the elements of a typical system. 
Since amplifying elements themselves 
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3 Rotating 
is best suited? 


are resistive, the electronic regulator 
can have practically instantaneous re- 
sponse. This makes system response 
dependent upon motor or generator field 
under control and reduces number of 
time-constants in regulating loop. A 
simple potentiometer adjustment can 
make response of the electronic unit 
vary over a wide range to obtain best 
results on a particular application. Be- 
cause of its high gain and flexible 
stabilizing controls, the electronic regu- 
lator is equally well adapted to speed, 
voltage, tension or position control. 
Since component parts—resistors, ca- 
pacitors, tubes, etc—are small and 
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lightweight, the regulator itself is small 
and light. This saves space in control 
assembly and in the user’s plant. 

Drift and hysteresis, which cause 
changes in operating points on regu- 
lators, are absent from _ present-day 
electronic speed regulators. Early elec- 
tronic regulators gave trouble with drift, 
but, by compensating networks built 
into the regulator, maximum drift dur- 
ing first 15 minutes of operation (usual- 
ly the most critical with respect to drift) 
can be kept down as low as one part in 
a thousand. After initial warm-up pe- 
riod, operating-point drift is negligible. 

Disadvantage of the electronic system 
is that the tubes have a definitely lim- 
ited life expectancy. However, by im- 
proved mechanical construction and fila- 
ment design, the tubes are quoted as 
having under one-half percent failures 
during the first 200 hr and over 90% 
exceeds 10,000 hours of useful life. The 
majority of failures can be classified as 
being due to loss of emission which 
can be predicted by regular tube checks. 
The proposed Trans-Atlantic telephone 
cable will have over 300 high vacuum 
tubes. Results of extremely long-life 
tube development for such projects will 
soon become available for industrial use. 

Output of the electronic regulator is 
for a single polarity only. Where both 
positive and negative polarity output is 
required, it is common practice to reg- 
ulate through an auxiliary control ex- 
citer or to use a bias field along with 
the main control field of the regulator. 

Early electronic units, because of their 
mechanical construction, were not 
overly rugged, but with present trends 
in regulator design and tube construc- 
tion, the regulator has completed its 
transition into the industrial field so 
that the term rugged can be applied to it. 

The day has passed when our indus- 
trial processing lines can be without 
regulators. Five percent accuracy can 
no longer be considered satisfactory 
performance. Where accuracy and con- 
sistent performance are required to re- 
duce scrap or to increase quality and 
quantity of product, there is a place for 
the electronic regulator. AIEE confer- 
ence paper available from author. 


Magnetic-Amplifier Regulator. By R 
W Moore, manager, control develop- 
ment engineering, Westinghouse Elec- 
tric Corporation, Buffalo, N. Y. 
Magnetic amplifiers neither replace 
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Looking for the right packing 
for your centrifugal pumps? 


EAR on centrifugal pump 

shafts as well as on oscillat- 
ing and rotating rods of other 
equipment is minimized by J-M 
Centripac. This is because the 
square cross section of this pack- 
ing provides the maximum con- 
tact surfaces. Thus, it insures a 
tight seal with the least friction 
and gland pressure. 


Because Centripac is plaited 
square it retains its shape indef- 
initely, thus maintaining maxi- 
mum surface contact for long 
periods of time. It is made from 
long-fiber asbestos yarn, thor- 


For shaft speeds to 1750 RPM 
Johns-Manville Centripac seals better 


oughly lubricated and graphited. 
It seals against fresh or salt, hot 
or cold water, oil, ammonia, brine, 
gasoline, and certain weak acids 
and other chemicals. Because of 
its wide application, it is a favorite 
of plant men everywhere. 


For general service, Style #7 
Centripac is recommended. It con- 
tains no wire, is soft enough to 
conform readily to the packing 
space, and stands up well in serv- 
ice. It comes in coil form, Style 
#C-7 and Ring form, Style #R-7. 
Sizes */16” and up. 


For higher shaft speeds, J-M Plastic Packings 
reduce friction and scoring of shafts and sleeves 


YOUR J-M PACKING DISTRIBUTOR will gladly 
recommend the right packing for your equip- 
ment, and furnish it from stock for your immedi- 
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Higher centrifugal pump speeds 
make friction increasingly im- 
portant in packing and shaft 
life. That is why J-M Plastic 
Packings have been designed 
to have the homogeneous struc- 
ture and low friction so essen- 
tial to long packing life in this 
service. 

The exact composition of 
these packings varies according 
to the service conditions for 
which each particular style is 


designed. As an example, one 
of these, Style No. 610 is an ex- 
cellent general maintenance 
packing for service against 
steam, air, ammonia, gases, etc. 
up to 550F. It is made of se- 
lected asbestos fiber mixed with 
pure graphite and a small 
amount of non-friction metal, 
then bonded with a heat-resist- 
ing compound to form a pliable 
coil or spiral. It is furnished in 
sizes of Ye" and up. 


ate requirements. Write Johns-Manville, Box 60, 
New York 16, N. Y. for his name and address. 
In Canada, 199 Bay St., Toronto 1, Ontario. 
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nor supersede rotating or electronic 
types, but, because of a number of par- 
ticular advantages, they fill a gap be- 
tween the two and are often used where 
one or a combination of both were 
previously used. Also, magnetic ampli- 
fiers can be combined with either rotat- 
ing or electronic amplifiers. Such com- 
binations have particular advantages 
for specific applications. 

A magnetic amplifier can be described 
as a variable reactor between a source 
of ac voltage and a load. A small 
amount of centrol power varies reac- 
tance by saturating magnetic core and 
controls large power to load. Fig. 2 
p 160, shows a diagram that can rep- 
resent a number of possible core and 
coil arrangements. First, it represents 
two distinct and separate reactors havy- 
ing their load windings in parallel and 
control windings in series. It also can 
represent two separate cores with sep- 
arate load windings but with a common 
control winding, or a three-legged core. 

Magnetic amplifiers have the follow- 
ing advantages: 

1. They are static devices. Long life 
and minimum maintenance associated 
with reactors and dry-type rectifiers can 
be expected, no periodic maintenance 
being necessary. 

2. Reactors and rectifiers are highly 
resistant to shock. 

3. No warm-up is necessary since 
magnetic amplifier is immediately opera- 
tive when power is turned on. 

1. Control windings are electrically 
isolated, thus isolating control signal. 
In addition, this permits independent 
adjustment of control signal effects and 
wide variations of impedancies for var- 
ious signal sources. 

5. Control windings are electrically 
insulated from power winding. Cascad- 
ing of magnetic amplifiers to form mul- 
ti-stage units is easily accomplished. 

6. Magnetic amplifiers are panel 
mounted and factory wired, therefore 
they are easily installed. 

7. Circuit parts used with magnetic 
amplifiers are relatively small. Control 
rheostats for high-gain units can fit into 
pushbutton stations and devices for 
system damping can be placed readily 
on magnetic-amplifier panels. 

8. High-frequency supply voltages can 
be used, thus regulating system design 
is simplified and performance improved. 

9. Magnetic amplifiers are flexible. A 
few ratings in a line of high gain toroi- 
dal reactors and a few in a line of 
wound, cut-core reactors can be used, 
individually or in combination, to build 
regulators having a wide range of power 
gains and outputs. 


Their disadvantages are: 
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1. They have a time delay, depending 
on supply frequency. These delays 
generally must be considered when de- 
signing regulating systems, unless high- 
frequency supply voltages are used. 

2. They require signal power. 

3. They are sensitive to changes in 
supply frequency and voltage. 

4. Single-channel designs with de 
output are inherently uni-directional 
in output—not always a disadvantage. 
Two-channel magnetic amplifiers are 
more complex, and there are limits to 
their applications. 

5. Single-channel magnetic amplifiers 
have a minimum load-current. They are 
temperature-sensitive to a degree, but 
this is not critical except for a high- 
gain amplifier subject to wide tempera- 
ture variations. 

The many successful applications of 


magnetic amplifiers show that their ad- - 


vantages are apparent not only to reg- 
ulating system designers, but also to 
ultimate users, since their disadvantages 
can be reduced by proper design and 
application. It is the author’s opinion 
that range of applications and any lim- 
itations referred to in this paper are 
representative of present practice and 
that the art will continue to grow. AIEE 
conference paper, available from the 
author. 


Industrial Regulating System Using Ro- 
tating Regulators. By G E Shaad, 
Industrial Engineering Section, General 
Electric Co, Schenectady, New York. 

Basically, rotating regulators are 
either of the amplidyne type “armature 
reaction excited,” or of the self-ener- 
gized type such as the Regulex, Rotatrol, 
or VSA units, where a shunt or series 
field, or a combination, is used to pro- 
vide most of the required excitation. 
Although they differ greatly in design 
fundamentals, all types provide equip- 
ment that can be controlled by a very 
small excitation. 

Amplidyne design, Fig. 3, p 160, has 
a laminated de machine structure with 
a pair of short-circuited brushes, a 
pair of load brushes, a compensating 
winding and one or more control fields. 
A very small amount of control excita- 
tion establishing a small flux can cir- 
culate full-load current through the 
short-circuited brush. This current sets 
up a large armature-reaction flux and 
resultant voltage is used for load cir- 
cuit. Because current flow in load cir- 
cuit would produce an armature reac- 
tion opposing the control field flux, a 
compensating winding is used to main- 
tain control flux under load conditions. 

Since rotating regulator systems are 
not particularly light or small, they may 
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not be satisfactory for some applica- 
tions. Definite control power is neces- 
sary. In general, systems seldom use 
less than 3 or 4 watts of control power, 


usually use 30 to 40 watts. Either mag- . 


netic or electronic preamplifiers may, 
however, readily be used to reduce the 
control power as far as necessary. 

Although rotating regulators are of 
extremely fast response, they do involve 
a time constant that must be considered 
in complex systems. In general, the 
flexibility of rotating regulator systems 
is excellent, but since they require ex- 
citation power, major system changes 
require considerable material. 

Each rotating amplifier is nothing 
more than a small de generator with 
its commutator, brushes and bearings. 
Properly maintained, and under reason- 
able conditions of operation, a life of 
20 years can easily be obtained. 

Perpetual-motion rotating amplifiers 
are not available, but the stored energy 
of rotating equipment is used in many 
places to overcome difficulties that might 
develop in case of loss of ac power. 
Since any rotating regulator is con- 
trolled through its magnetic circuit, it 
is easy to provide system isolation. Such 
isolation increases control-power re- 
quirements, but presents little difficulty 
for normal regulating problems. 

Ability of rotating regulators to be 
self-filtering, and thus sensitive to only 
average value of input signal, eliminates 
any input signal-filter problem. Inherent 
ability to reverse polarity with nothing 
more than reversal of excitation polarity 
is an outstanding advantage of rotating 
regulators. On reversing systems, such 
as log-carriage drives, arc-furnace con- 

(Continued on page 200) 


TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
compleie paper from sources, not 
Power. 

American Institute of Electrical 
Engineers, winter general meet- 
ing, Jan 18-26, Hotel Statler, New 
York, N. Y. Identified by initials 
AIEE and obtainable through 
AIEE, 33 W 39th St, New York 

American Society of Mechanical 
Engineers, annual meeting, Nov 
29-Dec 4, Hotel Statler, New 
York, N. Y. Identified by initials 
ASME and obtaintable through 
ASME, 29 W 39th St, New York 
18, N.. 7. 
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NICHOLSON TRAPS SELECTED 
STEAM 


Above, enlarged steam generating facilities of the Celanese Corporation 
of America plant at Hopewell, Va., now in an extensive expansion program. 
Specified were Nicholson Steam Traps, two of which are shown at left. 


How to use modern equipment to bring the steam 
generating capacity of a boilerhouse up to the needs of an 
extensive plant expansion program was recently demonstrat- 
ed by Celanese Corporation of America at its Hopewell, 
Va., textile plant. 

Stoker equipment to fit present space, and auxiliary 
equipment of the most modern nature -- all were selected 
with a view to attaining maximum efficiency, and desired 
capacity with a margin of space for further expansion. Nich- 
olson Steam Traps were installed in connection with a new 
piping system which features return of the condensate and 
reclamation of most of its heat. 

A recent survey showed these Nicholson features to be 
reasons why an increasing number of leading plants are 
standardizing on Nicholson thermostatic traps: 2 to 6 times 
average drainage capacity; 

shorten heat-up time. Oper-— 
The tw on above are semisteni; sixes V2" fo 2"; pressures itt- 
pnd ibs. Type © alec in cast steot press CA TA 953 
equipment full of live steam. A 32-page standard 
Maximum air-venting capacity. reference; contains” 
every process, diagrams. 
and data for deter- 
power and heat application. — mining proper size. 
of trap. 


TRAPS: VALVES - FLOATS 


Stalpless steel vaives and seats; 
breaze, mone! tain! steel b 125 Oregon St., Wilkes-Barre, Pa. 


Sales and Engineering Offices in 53 Principal Cities 
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PLANT EQUIPMENT NEWS 


Your information center for new products designed to solve plant problems 


Published monthly as a service to readers 


Pin-Fin Heat-Exchanger Surface Is Compact, Light in Weight 


501 + Developed for gas-turbine regenera- 
tors, new pin-fin surface offers advantages 
wherever compactness and light weight are 
important. Pins, that may be either circular 
in section or streamlined, are machine- 
formed in continuous strands, with lugs for 
brazing to plates. Brazing, of either copper 
or Nicro type, is done in reducing-atmos- 
phere furnaces. Such production methods 
are expected to make the cost of this surface 
competitive with more conventional types. 

The surface will be available in single 


Ferrotherm Co, 1861 E 65th St, Cleveland 3, Ohio 


envelopes or as brazed bundles with as many 
as 20 or more passages. Round or stream- 
lined pins can be used in each passage, or 
alternated with strip fins (element at right 
in photo). Plate spacing can be varied 
as desired. 

In addition to the compactness and light- 
ness resulting from the basic design, use of 
streamlined pins makes for small frontal 
area requirements due to low friction factor 
and very little form drag. Further details 
are available on request to manufacturer. 


Packaged Burners 
506 + New packaged gas, oil and combi- 
nation burners for commercial-industrial 
heating and power applications are com- 
pletely assembled, wired, piped and tested 
at factory. Components are integrally 
mounted on heavy structural steel base. 
This series includes seven stock sizes. Each 
unit has enclosed electrical control panel 
and forced draft fan that will deliver neces- 
sary air against positive furnace pressure. 
Full details and specs available on request 
to manufacturer. 

Petro, 3170 W 106th St, 
Cleveland 11, Ohio 


For more data on these items, use post cards 
p 173. Identify your request with item number. 


Expansion Compensator 

513 + New expansion compensator for hot 
water and steam heating systems requires 
no maintenance or adjustment and will 
stand up as long as system. Unit is a 
phosphor-bronze bellows protected by float- 
ing brass shroud that also helps guide 
strokes of bellows in straight line. Device 
may be installed in steam or hot water lines 
carrying pressures to 40 psi and tempera- 
tures to 250 F. Piping must be accurately 
guided and well-supported adjacent to each 
end of unit. Further details available on 
request to manufacturer. 

Flexonics Corp, Maywood, Illinois 


READER SERVICE SECTION 
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Solenoid Valves for Oil 
550 + New series of valves is designed 
for 0 to 250 psi oil service in industrial 
applications. Unit incorporates patented 
Shear-Seal principle that has already won 
wide approval in other models. Shear-Seals 
are self-lapping and wear compensating so 
that sealing qualities improve with use. Pipe 
sizes of %4, 34 and % in. are available in 
4-way, 3-way and shutoff models for 110, 
220 or 440 v ac. 
Barksdale Valves, 5125 Alcoa Ave, 
Los Angeles 58, Calif. 


Oil Burner Uses Heavy Fuel 
516 + New “4” Hev-E-Oil Burner with 
35% capacity increase is expressly de- 
signed for heating buildings having more 
than 1500 sq ft of radiation area or using 
more than 6000 gal of oil per year. A low- 
pressure, air-atomizing type burner, this 
unit is reportedly the only modern all-elec- 
tric ignition oil burner designed to use 
low-cost No. 4 or 5 oil without preheating. 
Maiiufacturer claims this burner effects say- 
ings of 25% or more on fuel bills. Full 
details of design and operation available 
on request to manufacturer. 


Cleaver-Brooks Co, Milwaukee 12, Wis. 
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Single Valve Saving $150 Yearly 
| severe ash blower service,” 


The Installation 
At City Light & Power Company, Wash- 
ington, Indiana—with Crane bronze an- 
gle valve in 2-inch steam line to boiler 
ash blower manifold. Working pressure: 
300 psi, 525 degrees F. 


Valve Service Ratings 


SUITABILITY: 
Perfect match for needs 


FEATURES: 

Crane Plug Type Disc 
MAINTENANCE COST: 

One stem replaced in 3 years 
SERVICE LIFE: 

Already 12x former valves 


OPERATING RESULTS: 
Over $400 saved to date 


AVAILABILITY: 
Crane catalog item—No. 384P 


The Valve 


Crane plug-type disc and seat design 
make a most effective seating com- 
bination for tough steam service. 
Highly resistant to damage by foreign 
matter, wire-drawing, erosion, cutting, 
galling, etc. The wide tapered disc al- 
lows fine, accurate throttling. These 
rugged bronze valves come in globe 
and angle patterns; see your Crane 
Catalog or Crane Representative. 


ye 


CS 


The Case History 


Valves formerly had to be replaced every 8 to 12 weeks, 
their cost alone exceeding $150 yearly. It’s a tough spot 
even for a good valve. 

The valve’s location in the steam line is below the 
boiler water level. Each operating cycle exposes it to a 
long leg of condensate, with an abrupt change to hot 
steam direct from the boiler header. On closure, the 
valve is again subject to cooling, and that’s the cycle 
about 8 times daily. 

Under those conditions, this Crane No. 384P Bronze 
Plug Type Disc Angle Valve put a stop to former replace- 
ment cost, saving more than $400 in 3 years since in- 
stalled. Still the valve remains tight, dependable, and 
fully fit for service. That’s the result of choosing the right 
valve—the choice assured by Crane quality and the com- 
pleteness of the Crane line. 


THE BETTER QUALITY... BIGGER VALUE LINE... IN BRASS, STEEL, IRON / \ 


CRANE VALVES 


\ 
CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois \ BUYER 


Branches and Wholesalers Serving All Industrial Areas 


VALVES FITTINGS + PIPE 
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Spent brine 
Sight gloss 
Regeneration cell — 


Constriction plates 
Brine 


Begins on page 164 


Spent resin 


Rinse woter 
Contro! panel 


Overflow resin 


Regenerated 
resin 


Soft water 

Overflow weir 

Softening cell 

Ejectors 

Resin 

———- Constriction plate 

__—— Feed distributor 
Hard water 


New Water Softener Eliminates Batch Operation 


500 +» New Hydro-Softener provides con- 
tinuous softening of process water contain- 
ing 200 ppm or less total hardness. From 
such quality water, unit will produce an 
effluent containing less than 5 ppm hard- 
ness. Softening is achieved by a base ex- 
change resin, a portion of which is con- 
tinually regenerated in a separate column 
to eliminate batch operation. 

Equipment consists of two elements: a 
two-compartment softening cell and a five- 
compartment resin regeneration cell, both 
of cylindrical welded-steel construction. In 
addition, panel-mounted controls provide 
regulation of resin transfer, brine and wash- 
water flows and measurement of regenerated 
resin purity. The two compartments in the 
softening cell are separated by a perforated 
diaphragm and each contains an equal 
amount of base exchange resin. Steel plates 
fitted with pipe nipples define the five com- 


The Dorr Co, Barry Place, 


partments of the regeneration cell through 
which resin flows continuously. 

Manufacturer claims greatest advantage 
of Hydro-Softener lies in its uninterrupted 
production of treated water of constant qual- 
ity. Initial costs are lower than those of 
conventional base exchange softeners be- 
cause of smaller amount of resin required, 
minimum of control instruments and reduc- 
tion in number of steel tanks. Greater use 
of brine and smaller amount of rinse water 
required after regeneration reduces operat- 
ing costs slightly. 

Manufacturer states a single unit will 
treat between 75 and 800 gpm, depending 
on combination of various size cells and 
amount of hardness in raw water. Softening 
cells are available in sizes ranging from six 
to 12 ft in dia in two-foot steps. Regenera- 
tion cells are 15, 22 and 30 in. in dia. Fur- 
ther details available from manufacturer. 
Stamford, Connecticut 


Pneumatic Sewage Ejector 
508 + Packaged pneumatic ejector for low 
flows is designed especially for small build- 
ing subdivision lift stations. Unit provides 
dependability associated with pneumatic 
ejectors at price that is competitive with 


centrifugal pumps. A completely sanitary 
unit, Packex has hermetically sealed pot 
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to eliminate odor and gas. Simply designed, 
it has no bearings in pumping unit, no 
stuffing boxes and no shafting. Capacities 
range to 20 gpm with 20-ft head. Inlet and 
discharge fittings may be either 3 or 4 in. 
Full details on construction and _ installa- 
tion available on request to manufacturer. 
Yeoman Bros Co, Melrose Park, Ill. 


Duo-Test Port Valve 
552 + New duo-test port valve provides 
means for permanent gauge port on her- 
metic units. It can be mounted quickly 
and easily in any position. Unit has 4-in. 
male flare; tubing sizes are %4, 5/16 and 
%4 in. OD. New swivel tee is for use in 
hard-to-get-at spots on modern hermetic 
systems, provides means of installing pres- 
sure relief valve or gauge quickly and 
easily. Male and female flares range from 
4 to % in. Pipe sizes range from 1% to % 
Special literature available on request 
to manufacturer. 
Madden Brass Products Co, 

1111 N Franklin St, Chicago 10, Il. 


READER SERVICE SECTION 
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Conductivity Flow Cell 
548 + New compact conductivity flow cell 
features easy removal for cleaning and in- 
spection. Assembly, used in conjunction 
with conductivity meter or recorder, de- 
termines electrical conductivity of con- 
densed steam and feedwater. Instrument is 
available with cells of various constants. 
Bimetallic dial-reading thermometer is 
standard component. Details available on 
request to manufacturer. 

Hagan Corp, PO Box 1346, 

Pittsburgh 30, Pa. 


For more data on these items, use post cards 
p 173. Identify your request with item number. 


Booster Vacuum Pump 


528 + New mechanical booster vacuum 
pump is designed for use as high-vacuum 
stage in low-pressure range where single- 
stage vacuum pumps have poor volumetric 
efficiency. Model MB is a rotary positive- 
displacement pump equipped with mechan- 
ical shaft seals. As a vacuum booster pump, 
it is specially designed to exhaust into 
inlet of a Kinney single-stage pump and to 
act as a second-stage or backing pump. 
Unit is unique in that it uses no sealing 
fluid. Being free of volatile materials, MB 
booster acts as positive-displacement com- 
pressor to retard backstreaming of oil 
vapors into vacuum system. Full details on 
design and performance available. 

New York Air Brake Co, Kinney Mfg 
Div, Boston, Massachusetts 
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INDOORS OUT 


an’t Hurt These 


Here is a totally-enclosed type of motor that will solve 

many of your dirt and corrosion problems. Install anywhere, in- 

doors or out. Sold... 
Applied... 


Cooling System is Self-cleaning Serviced... 


Cooling air is carried through the heat-exchanger tubes with suffi- 
cient velocity to expel practically any kind of dirt. If oily or sticky by Allis-Cholmers Authorized Distributors, 
dirt should cling, tubes can be ramrodded clean in a few minutes 
because tubes are straight and tube ends are exposed. 


Choice of Corrosion-resistant Materials CONTROL — Menvel, 
magnetic and combina- 


You can lick corrosion with this motor, too. Tubes are available in | tion starters; push bute 
a variety of materials to meet practically any corrosive atmos- | ai to eta ed 
pheric condition. Allis-Chalmers tube-type motors have long and waitin 
successful experience in such difficult applications as caustic plants, 
refineries and petrochemical plants, power plants with fly ash tae 
problems and many others. standard and Vori- 

Next time you need a motor for a dirty or corrosive location or Pitch sheaves, speed 
for outdoor operation in all kinds of weather, call your Allis- o- 
Chalmers District Office. Get complete information on Allis- PUMPS — Integral 
Chalmers tube-type totally-enclosed, fan-cooled and explosion- types from % in. 
proof motors. Or write Allis-Chalmers, Milwaukee 1, Wisconsin, - “pga: 
for Bulletin 51B7149. Available in ratings on frames larger than 
NEMA 505 up to 3000 hp. : mene 


Texrope and Vori-Pitch ore Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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502 + Magnesia Insulation Manufacturers’ 
A:sn has announced development of an 85% 
magnesia insulation that will withstand 
normally destructive effects of hot or cold 
water indefinitely. Material is to be used 
where underground pipe lines are subject 
to flooding, for process equipment and pip- 
ing requiring hosing or washing down and 
on outdoor runs in wet climates. 

Results of subjecting both conventional 
(specimens A, B, C & D) and water-re- 
sistant (specimen E) 85% magnesia to 
water-resistance tests are shown above. 
Tests on these hot steam pipes consisted of 
30 cycles (24 hours each) of boiling water 
immersion and alternate drying, plus 168 


Magnesia Insulation Manufacturers’ Assn, 1317 “F” St NW, Washington 4, D. C. 


This 85% Magnesia Insulation Is Water Resistant 


hours of continuous immersion. New type 
85% magnesia shows only slight roughening 
of surface. Joints are in good condition, 
and there is no appreciable shrinkage. Con- 
ventional insulations show various degrees 
of disintegration. 

For all practical purposes, water repellent 
additive in new material does not affect con- 
ductivity, density, or other vital properties 
of the insulation. Conventional 85% mag- 
nesia will continue to be the industry’s 
standard and the new water-resistant mate- 
rial will be offered where severe moisture 
problems exist or when specified by user. 
Further details are available from insulation 
manufacturers or from the association. 


Safety Topping 
532 + Non-slip safety topping for use on 
steps and floors is a synthetic, heavy- 
bodied plastic material containing special 
solvents and abrasive fillers. It forms a 
thin tightly-bonded veneer that is slip-proof, 
wet or dry. Easily troweled on, X-L Veneer 
can be used over concrete, wood, steel, tile, 
mastic or terrazo floors. It is impervious to 
oil or grease and is available in tile red, 
green end gray. Bulletin C-46-5. 
Monroe Co, Inc, Cleveland, Ohio 


SILASEAL 
TREATED 


Masonry Coating 

505 + Newly developed Surfco Silaseal 
formula reportedly kills fungus, damp mold 
and mildew, makes surface water repellent 
and does not alter natural appearance. 
Material deposits water-repelling silicones 
to a depth of %4-in. below surface, depend- 
ing on porosity of masonry. Silaseal is 
packaged in one and five-gal cans and 30 
and 55-gal drums. Full details available. 

Surface Protection Co, Ine, 


16852 Euclid Ave, Cleveland 2, Ohio 


READER SERVICE SECTION 


Begins on page 164 


Industrial TV Camera 
546 + New model 300-BV camera is avail- 
able for industrial television installations 
where a smaller camera having high reso- 
lution and using lower lighting levels is 
desirable. It can be used instead of, or 
interchangeably with, standard Utiliscope 
390-B camera. Unit may be placed in any 
location, no matter how remote, dangerous 
or inaccessible. One or more viewing 
screens are located wherever convenient to 
operators. Applications include: viewing 
water level and furnace conditions in big 
power boilers, observing interiors of steel 
heating furnaces, watching dangerous and 
destructive tests, guarding plant gates, su- 
pervising manufacturing operations and in- 
specting sensitized film. Further details 
available in bulletin 1136A. 
Diamond Power Specialty Corp, 

Lancaster, Ohio 


519 + Rail skids with precast concrete 
supports simplify yard storage of heavy 
materials. Skid consists of railroad rail, cut 
to length, and precast concrete supports 
with anchor bolts cast in place. To assem- 
ble skid, concrete supports are spaced at 
de ired intervals and rail is simply fastened 
down with Foster rail clips. In addition to 
supplying rails and rail clips, manufacturer 
will furnish drawings and instruction sheets 
for casting concrete supports and assem- 
bling units. 
L B Foster Co, Pittsburgh, Pa. 


For more data on these items, use post cards 
p 173. Identify yo,r request with item number. 


Dust Collector 
553 « NewAMERjet dust collector is a é 
reverse-jet fabric unit designed for appli- 
cations where extremely fine particles are 
involved or where material must be collected 
in dry state for reclaiming. Method of 
media reconditioning permits higher veloci- 
ties through tubes, reduces amount of cloth 
needed for any given cfm. Full details 
available in manufacturer's bulletin 279. 
American Air Filter Co, Inc, 


Louisville, Ky. 
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The recent tremendous increase in the use 
of tube instead of wires for instrumentation 
and control purposes has led to an important 
new development—cabled tube. This is an 
armored group of long tubes twisted together 
to permit bending without distortion. An 
insulating tape is wrapped over the bundle 
of tubes to prevent electrolytic action. Then 
interlocking, flexible galvanized steel armor 
is applied, like BX. This protetts the tubes 
from injury during shipment, storage, in- 
stallation, and in service. Standard fittings, 
boxes and cabinets can be used for junction 
boxes and terminations. To make it possible 
to readily identify each tube, one tube in each 
layer is colored; the position of each tube in 
each layer in relation to the coded tube 


remains the same throughout the length of 
the cable. 


tubes can be used for special purposes. For 


Since the tubes carry not electricity but air, 
nitrogen, helium, or a fluid, they are espe- 
cially attractive in potentially explosive loca- 
tions, as in refineries and chemical plants. 
Utilities are also turning decisively to this 
new cable, while automatic process control 
(automation) is a rising application. 


Revere, as a supplier of tube for this pur- 
pose, calls this cabled tube development to 
your attention as a matter of general and 
perhaps specific interest. See Revere for 
copper, aluminum and brass tube and pipe, 
electric welded steel tube, and lockseam 
tube. Call the nearest Sales Office. 


REVERE 


The tubes usually are copper, bat aluminum > ~ ued COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


unusually corrosive situations, a plastic outer ‘ 230 Park Avenue, New York 17, New York 


sheath can be applied. As many as 19 tubes, 
Y%,” OD, can be cabled, and supplied in 
lengths up to 1,000 ft. 
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Mills: Baltimore, Md.; Chicago and Clinton, IIl.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, 
N.Y. Sales Offices in Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 


Showing the construction of Crescent 
Armored Multitube, made by Crescent 
Insulated Wire and Cable Co., Trenton 5, 
N. J., which will supply further informa- 
tion on request. 
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New Line of Motors Meets Latest NEMA Standards 


503 + Complete new line of ac squirrel- 
cage induction motors in frame sizes 326 
and smaller follows recently established 
NEMA standards and marks first major 
change in frame reassignment for these 
sizes in 25 years. New units, designated 
Type G, will retain all important features 
of earlier line while offering improvements 
inherent in redesign. 

Construction-wise, new models will have 
cast iron frames and end shields. Rotors 
will be pressure-cast from aluminum. Bear- 
ings will be grease-lubricated, medium 
series, double-shielded ball bearings capable 
of relubrication without dismantling motor. 


Allis-Chalmers Mfg Co, Milwaukee 1, Wisconsin 


Stator windings will be random or mush- 
wound type of heavy Formvar-coated wire in 
semi-closed slots. Stator will receive mul- 
tiple dips and bakes to insure protection 
against moderate amounts of moisture, weak 
acids and alkalies. 

All continuous-rated totally-enclosed mo- 
tors under new design will be fan-cooled. 
New units will be available initially in 
frame sizes 182 and 184. Larger sizes will 
become available at approximately five- 
month intervals. Full details on design and 
construction are available in manufactur- 
er’s bulletins 51B6210E, 51B7225B and 
51B7286D. 


Adjustable-speed Drive 


545 + New stepless adjustable-speed drive 
is designed for operation from ac power 
lines and is available with de motors in 
standard NEMA frame sizes, % to 15 hp. 
Advantages of this drive are: precision 
speed control, unusually wide speed range 
where required, adaptability to variety of 
optional electrical and mechanical modifica- 
tions, use of new and simple but reliable 
electronic circuits. Unit is available with 
speed ranges of 5:1, 20:1 or 50:1, with 
100:1 for special applications. Full details 
in manufacturer’s bulletin 1500. 


Louis Allis Co, Milwaukee 7, Wis. 
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Solenoid Valves 


512 + New variations in standard 2-way 
bronze and brass solenoid valves makes 
these units suitable for handling corrosives 
as well as steam up to 450 F. Valve 8269 
is equipped with explosion-proof solenoid 
to be used for Class I Group D Hazardous 
locations. Bodies are either stainless or 
steel; all trim is stainless. Both types are 
packless with no sliding glands or. stuffing 
boxes. Pipe sizes are % and %-in. for both 
valves; orifice diameters range from 1% to 
%% in. Manual operators can be supplied 
with all except \%-in. orifice type. 
Automatic Switch Co, Orange, N. J. 


READER SERVICE SECTION 


Begins on page 164 


Heavy Duty Magneto 
542 + New heavy-duty magneto features 
compactness and increased power. Although 
of only medium size, Type MRF magneto 
has even greater output than larger heavy- 
duty units. Secret of stepped-up output lies 
mainly in use of more powerful Alnico 
magnet material. Extra stamina results 
from rugged construction and use of ball 
bearings on both ends of magnet rotor and 
double-row bearing on distributor rotor. 
American Bosch Corporation, 
Springfield, Massachusetts 


Electric Generator 
547 + New model B-2000 hand-portable, 


engine-driven, electric generator plant offers 
more power in less space at lower cost with 
greater versatility than any conventional 
unit in its power range, according to manu- 
facturer. Unit will provide both electrical 
and mechanical power (for belt-driven 
equipment) simultaneously without remov- 
ing either generator or engine from steel 
base. New model has max output of 2500 
w; continuous rating is 2000 w, 115 v, sin- 
zle-phase, 60 cycles. Overall dimensions 
are 17x23x19% in., weight is 145 lb. Fur- 
ther details and literature available from 
manufacturer. 

Lynn Engrg & Supply Co, Russ Bldg, 

San Francisco 4, Calif. 


For more ‘lata on these items, use post cards 
p 173. Identify your request with item number. 
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Discharge Silencers... ..p 180 
Direct Lift Valve ..p 184 
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Motor Design p 196 
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Choice of 3 mercury-iess transmitters 


Hays 
flow or differential differential 
transmitter transmitter 


continuous integration 


7 
- 


unaffected by normal 
voltage, frequency and 
temperature changes 


provides high speed 3 to 1 range calibration 


and greater accuracy at recorder 


HAYS Electronic Flow Meter. 


Boiler Ponels * Hays-Penn Flowmeters 
Veriflow Meters and Veritrol 
Since the circuit is of the electronic null-balance type, it is unaffected Gos Analyzers * Draft Gages 
Combustion Test Sets COz Recorders 
by normal voltage and frequency variations. Also, neither temperature Electronic Oxygen Recorders 
variations nor reasonable length of transmission lines affect the cali- ne eae 
Electronic Feed Water Controls 
bration of the instrument. Miniature Remote Indicators 
The pen-drive motor is built for reversing duty. Normal variations 


in voltage and frequency have no noticeable effect on its operation. 


The integrator is continuous in operation and simple in mechanical 
construction. A micrometer zero adjustment for calibration is easily 
accessible. 

Indicators can be calibrated to read directly in rate-of-flow or other 


factors as desired. 


Write today for full information on the Hays Electronic Flow Meter unune pageacell 
Bulletin 52-1074-222., 
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serving the 
essential power plants of 
American industry 


pioneers and leaders in ionXchange 


ILLCO-WAY “firsts” include manufacture of the first 
commercial two-bed De-ionizer . . . the first commer- 
cial mixed-bed De-ionizer ... and the development 
and building of the first successful installations for the 
purification of such liquids as beet-juice and crude 
glycerol by ionXchange . . . In the power field, boiler 
feed water treatment by ILLCO-WAY ionXchange 
has long meant lower operating costs and increased 
operating efficiency. 


Installations in leading plants. 


DE-ALKALIZING 
So 
FTENING 


For complete data, see Sweet's File, Power Plant 


ILLINOIS WATER TREATMENT CO., 853-5 Cedar St., Rockford, illinois 
z 141 East 44th Street, New York 17, N.Y. 
Canadian Distributor; Pumps & Softeners limited, London, Canada 


water treatment 


ionXchange 


OUTSIDE the boiler 


is the logical place to treat feedwater! 
An ILLCO-WAY De-ionizer removes 
objectionable solids the logical modern 
way ... by ionXchange . . . economi- 
cally . . . before water enters the boiler. 


Remove dissolved solids 

ILLCO-WAY De-ionizérs provide 
water free of dissolved solids, silica and 
CO,. Manual or automatic controls; 
flow rates to meet plant requirements. 


Remove hardness [LLCO-WAY 
Softeners (manual or fully automatic) 
provide any required amount of zero- 
soft water. Compact, economical, easy 
to operate. 


Remove alkalinity [LLCO-WAY 
Hydrogen Zeolite units reduce alka- 
linity, soften plant supply. Water with 
controlled alkalinity and zero hardness 
to meet requirements. 


Send for your free copy... 


of Boiler Feed Water bulletin . 
“Treatment X,’’ containing 
performance data, installation 


views. Please write on com- — 
pany lette head. Address: Illi- 
nois Water Treatment Co., 853-5 


Cedar Street, Rockford, Illinois. 
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To get more info 
on new equipment 
or FREE copies 

of latest bulletins 


follow these 
easy steps 


ng pages tell you what's ne 
plant equipment. Each item is nu 
red. For more detail 


Put 2¢ stamp on self-addressed card and mail 
it to us. We'll pass along your request to the 
various companies, they'll send the info 
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I want details on these New Products: 


Send me these FREE Bulletins: 


Please use before Sept. 1, 1954. Vold after this date. 5/54 
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I want details on these New Products: 


Send me these FREE Bulletins: 


Please use before Sept. 1, 1954. Vold after this date. 
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I want details on these New Products: 


Send me these FREE Bulletins: 


Please use before Sept. 1, 1954. Vold after this date. 5/54 
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AIR CONDITIONING 


1 Packaged air conditioner. Three-color, 13- 

page booklet. Design and installation pho- 
tos, complete specs. Bulletin C-1100-B49, Worth- 
ington Corp, Harrison, N. J. 


2 Packaged air conditioner. Two-color, 
page bulletin. Construction details, 

at ayy ratings, complete specs. Bulletin 1-6, 

U. Air Conditioning Corp, 3300 Como Ave, SH, 

| 14, Minn, 


3 Heavy du fams, Serics 2060@, for induced 
draft service. Two-color, 8- ace catalog. 

Photos, construction features. 3 a 

West inghoase Sturtevant Div, Dept 073, 206 

Readv St, Hyde Park, Boston 36, Mass. 

4 Heating lines, applications of tubular 

booklet. Photos, charts, installation da 


letin GEA-5096A, General Electric Co, Schenec- 
tady 6, N. Y¥. 


BOILERS & AUXILIARIES 


5 Beller-burner oll, gas or combina- 

tion. Full-color e catalog. Photos, 
cutaways, full 502, Kewanee-Ross 
Corp, Kewanee, 


Continueus boiler bleoweff heat recovery 

equipment shows how to save boiler plant 
fuel and labor costs. Two-color, 8-page folder. 
Photos, charts, typical calculations. Bulletin 
WC-114, Graver Water Conditioning Co, 216 W 
14th St, New York 11, N. Y. 


7 Combustion control case history of “ex- 

posed” steam generator at Manistee, Mich. 
Eight-page illustrated booklet. Bulletin R-10, 
The Hays Corp, Michigan City, Ind. 


gy Desuperheater, self contained, reduces tem- 

perature of steam used for process or 
auxiliaries. Bulletin 405-C, Div, 
Continental Foundry & Machine Co, Hrie 4, Pa. 


Pressure reducing ve. Twelve- 

booklet. Factual om sectional views. 
Bulletin 477-A, Copes-Vulcan Div, Continental 
Foundry & Machine Co, Erie 4, Pa. 


1 Automatic seot blewing. Sixteen- 
booklet. Installation drawings. Bu 

483, Copes-Vulcan yt Continental Foundry 

& Machine Co, Erie 4, Pa. 


ok Duplex tubes for heat exchangers and con- 
densers. Two-color, tin. 

Photos, sectional drawings. *xReques 

com y we: head to Bridgeport Brass 

Bridgeport 2, Conn. 


11 Boller feed control performance report 
covering multi-element feedwater control 
at Geor, .. Power Co. Sixteen-page booklet. Bul- 
489. Div, Continental Foundry 
Machine o, Erie 4, Pa. 


12 Seot blowers. Four-page bulletin No. 
1001, Copes-Vulcan Div, Continental Foun- 
dry & Machine Co, Erie 4, Pa, 


13 Leong retractable blowers. Air and electric 

models with dual motor drive. Bulletin 
1002, Copes-Vulcan | Continental Foundry & 
Machine Co, Erie 4, 


14 Tank fianges and water heater adapters. 

Two-color, 22-page bulletin. Photos, com- 
paste specs. Bulletin F-53, Phoenix M*g Co, Cat- 
arvauqua, Pa. 


CONTROLS 


1 5 Open drop-out fuse cutouts for sectionaliz- 
ing main feeders, switching transformer, 
capacitor banks and other loads. Two-color, 16- 
rege folder. Photos and specs. Bulletin GEA- 
816H, General Electric Co, Schemectady 5, N. Y. 


(Continued on page 254) 
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PACKAGED 


TESTED tike this. 


At the Superior factory in Emmaus, Pa., every steam generator is 
thoroughly tested before shipment. This is one of the outstanding 
advantages of the frue packaged steam generator. Completely 
assembled at the factory with burner and all boiler trim installed, it is 
set on a testing line, connected to service supplies, and fired. During 
this test firing period, trained technicians thoroughly check on all points 
of performance and make whatever adjustments are necessary to bring 
the unit into top operating condition. 


Then, and then only, is a Superior Steam Generator shipped... 
with a written guarantee based on the results of this actual test firing. 
There’s no guesswork about Superior Steam Generators. Every guarantee 
18 sizes from 20 to 600 b.hp. for is based on the actual performance of the unit to which it applies. 
pressures to 250 p.s.i. or for hot 
water. For complete details write 
for Catalog 600. 


for performance you can BA NK on 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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George Edwards’ 


Scrapbook 


This thing we call personality includes your appear- 
ance, your manners, your voice, your conversation, 
everything about you that impresses you on those with 
whom you come in contact as an individual different 
from every other person in the world. You do not have 
to be attractive to have a charming personality. You 
do not need to be wonderfully clever, but you must be 
careful, courteous, clean, well-informed, ready always 
to be at your best and to give people your best. Per- 
sonality has paved the way for fortunes. 

—S Ronarp Hatt 


7 


The man who has not anything to boast of but of his illus- 
trious ancestors is like a potato—the only good belonging 
to him is underground. —Sm THomas Oversury 


+ 4 4 


Perfecting his lamp was only the first step for Edison. 
To compete with the gas jet, he had to perfect the 
electric generator, conductors for leading current into 
homes, a way to keep voltage constant in distribution 
system no inatter how heavy the drain, way to prevent 
short-circuits in distributing lines, practical electrical 
fittings, a meter to measure customer’s consumption 
and insulation for underground electric cable leading 
from Pear] Street station in New York City. Inciden- 
tally, by 1882 this station provided electricity for 5000 
lamps. From 1869 to 1910 Edison applied for 1328 
patents, 

One headache the lamp gave Edison was that the 
inside of the glass bulb was turning black. He finally 
patented a plate device known as “Edison effect” for 
blocking positive charges in a lamp without interfering 
with negative charges. Although Edison found no prac- 
tical use for this “effect,” it was responsible for the 
electronics industry—including television. I guess all 
of us are pretty heavily in debt to this great scientist. 


Did you know that John Ericsson, designer of the 
Civil War Monitor, also invented and built hot-air 
engines? Thousands of Ericsson hot-air engines were 
used to pump water on farms to the upper floors of city 
buildings. In the days before the dependable distribu- 
tion of electrical power, and the wide application of 
the electric motor, hot-air engines powered small ma- 
chine tools, air compressors, and even small factories. 
The fan held by Frank Taylor of the Smithsonian 
Institution—though it looks like an electric fan—is 
turned by a tiny hot-air engine of a late Ericsson type. 
A spirit burner supplied the power. 

The large Rider-Ericsson engine behind the fan works 
on the same principle. A volume of air expands and 
contracts under a work piston—as the air is alternately 
heated and cooled. A loosely fitting transfer piston 
moves the air back and forth between the hot and cold 
ends of the cylinder. The same charge of air is used 
over and over. John Ericsson built one engine with 
four 168-inch working cylinders and four 137-inch 
compressing cylinders. It propelled a ship which 


. foundered at the end of its first round trip—New York 


to Washington—through no fault of the engines. 


For my purpose, I always considered the lead pencil 
with an eraser the world’s greatest invention and often 
wondered how its inventor made out. Now I learn that 
the United States Supreme Court held that no inven- 
tion was involved because pencil and eraser did not 
cooperate to produce the desired result—the pencil and 
eraser each being used independently of the other. 

This comes under the so-called negative rule of in- 
vention that attempts to state what does not constitute 
invention. All I can say is that the good judges might 
have ruled otherwise had they seen what I produce 
without the aid of an eraser. 


Engineer 
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ARE CL 


GGED LINES LIKE THESE 


CUTTING YOUR WATER SUPPLY? 


Over 1% Miles of Buried Water Line 
Chemically Cleaned IN PLACE by Dowell Service 


You don’t have to dig up water lines in order to clean them! 
Take the case of a major railroad that had over 8600 feet 
of buried water lines, ranging from 2 to 12 inches in diam- 
eter. The capacity of these lines had been greatly reduced 
by scale deposits. Dowell Service used liquid solvents to 
clean all the lines, in place, during a period of only six days 
with a minimum interruption in service. 


Dowell Service offers fast, effective chemical cleaning of 
pipelines of all kinds—water lines, disposal lines and 
product lines. And, whether these lines are underground 
or above, indoors or out, no digging or dismantling is 
necessary. Dowel! solvents are designed to dissolve the 
accumulated deposits, and are introduced through regular 
connections. Because they are liquid, Dowell solvents 
reach wherever steam or water can flow, cleaning places 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers ¢ Condensers ® Heat Exchangers * Cooling Systens 
Pipe Lines ¢ Piping Systems ¢ Gas Washers © Process Towers 
Tanks 


Chemical Services for Oil, Gas and Water Wells 


Process Equipment ¢ Evaporators ¢ Filter Beds 


DOWELL INCORPORATED 
Tulsa 1, Oklahoma 
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inaccessible by other methods—angles, curves, valves, 
complicated surfaces and hook-ups. Experienced Dowell 
engineers do the job using Dowell-designed truck-mounted 
pumps, mixers and control equipment. 


Many other types of equipment can also be cleaned 
chemically by Dowell. If you have boilers, condensers, 
evaporators, bubble towers, water wells or other operating 
equipment where deposits are reducing capacity, let Dowell 
Service save you time and money in maintenance cleaning! 
FIND OUT ABOUT CHEMICAL CLEANING! There are 
many places in your plant where Dowell Service can clean 
equipment faster and better than out-dated mechanical 
methods. Call your nearest Dowell office for a fact-filled 
book. Or write direct to Tulsa, E-23, 


DOWELL 


A Service Subsidiary of 
THE DOW CHEMICAL COMPANY 
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When you need 
instrument service... 


Ever have a tire blow out while you’re 
traveling late at night? If it happens near a 
service station, you’re lucky. But if it’s on 
a lonely road far from town, you’ve got 
trouble. 


When it comes to service on instruments, 
you don’t need to take chances on being 
lucky. Because when you have Honeywell 
instruments, you’ve always got the comfort- 
able feeling that service is close at hand... 
whenever and wherever you want it . . . from 
the world’s biggest instrument service or- 
ganization. 


OVER 110 SERVICE CENTERS 


No matter where you may be, there’s a 
Honeywell service man near you. Offices are 
located in more than 110 cities of the United 
States and Canada, near every large pro- 
duction center. 


When you run into trouble, just telephone 
or wire the nearest of these offices. You'll get 
a service specialist promptly . . . often within 
a few hours. This quick attention to your 
needs protects your production schedules, 
and prevents delays that can cause costly 
stoppages. 


TRAINED PERSONNEL 


Honeywell service men are thoroughly 
trained for their important responsibilities. 
In the Honeywell factories, hand-picked men 
learn both the theory and practice of instru- 
ment maintenance. Then they serve an 
apprenticeship in the field offices, to gain 
further first-hand experience. You can be 
sure that the Honeywell man who calls at 
your plant is a qualified specialist, well versed 
in the practical art of keeping good instru- 
ments in the best condition. 


PERIODIC SERVICE 


But why wait for emergencies—when you 
can prevent them with periodic service. 
Under a simple contract, a Honeywell man 
will visit your plant at regular intervals to 
inspect, clean and adjust your instruments 
and controls. The plan is economical, and 
can save you hours of production time. Our 
nearby office will be glad to give full details 
on Honeywell Periodic Service. 


Better accuracy... 


greater simplicity 


.....,f0r steam 


ate 


ELECTRICAL TRANSMISSION SYSTEM brings flow data instan- 
taneously and accurately from the remote meter body to the 
Brown Flow Meter. The inductance bridge system consists of 
a transmitting coil and armature at the meter body, and an 
identical coil and armature in the instrument. The receiving 
armature faithfully duplicates the movement of the transmitter. 


POWER * MAY 1954 


4 
ed 
= 
= 
= COUNT ERWEIGHT 
= cour a 

a ARMATURE ARMATURE a 

= 
| 
‘he 


Electric flow meter records 
critical flow measure- 
ments on central panel 
board . . . receives data 
from remote flow meter 
body shown at right. 
Evenly graduated me- 
chanical flow meters, with 
the bell coupled directly 
to the recorder pen, are 
also available. 


plant flow measurements 


your steam plant uses measurement 
of flow ...for steam, feedwater, make-up water 
or oil . . . Brown Electric Flow Meters offer every 
performance feature you could require. Compare 
these advantages: 


Electronic integration . . . using high-speed, high-sensi- 
tivity electronic scanning . . . provides exceptional 
precision in totalizing flow. This unique integra- 
tor completely eliminates friction loading of the 
recording system. It’s extremely simple; has only 
three major parts, and can be calibrated in only a 
few minutes. 


Electrical transmission . . . ideal for centralized control 
. . . permits the meter body and instrument to be 
located hundreds of feet apart without loss of 
sensitivity. A precision-made inductance bridge 


@ REFERENCE DATA: Write for new Catalog 2320, “Flow Meters, Indicating, Recording, Controlling.” 


Honeywell 


BROWN 


transmission system (illustrated on the opposite 
page) gives faithful reproduction of remote meas- 
urements, and eliminates the problems of panel pipe 
connections. 


Evenly divided chart assures easy readability and high 
accuracy at all flow values . . . no crowding of divi- 
sions at the low end of the scale. 


Brown Electric Flow Meters are available in both 
square root and evenly graduated type meters with 
ranges applicable to practically all steam, water and 
oil measurements. Your nearby Honeywell sales 
engineer will welcome the opportunity to discuss 
your specific needs . . . and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 
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STEAM 


TRAPS 


FOR LOW, MEDIUM and HIGH PRESSURES 


ri 


Thermostat dia- 
phragms are of 
@ special alloy 
which will not 


Removable 
thermal units 
cre distin- 
guishing fea- 
ture of Hoffman 
Traps, greatly 
simplifying 
clean-ovt and 
inspection work. 


Hoffman offers a complete line of 
Low, Medium and High Pressure 
Thermostatic Traps with uniform 
guarantee of quality and precision 
workmanship. A full range of sizes 
and capacities assures you the cor- 
rect trap for service with radiation, 
dryers, sterilizers, mangles, cook- 
ers and similar uses. Body, cap, 
nut and tail piece are of high qual- 
ity brass. Other features of design 
contribute to long life, low main- 
tenance cost Hoffman service. 


More EQUIPMENT NEWS 


Begins on page 164 


Discharge Silencers 
534 + New line of Series “ADS” accoustic 
discharge silencers is designed to eliminate 
high and low frequency noise caused by 
high-velocity discharge from steam and air 
devices. They reportedly set new standards 
in noise control in critical and non-critical 
areas by use of patented snubbing principle 
using specially designed acoustic reactance 
chambers plus special sound-absorbing ma- 
terial. Units are for use on steam vents 
and safety valves, hogging jets, gas tur- 
bines, air nozzles, evacuating ejectors and 
similar devices discharging high-velocity 
gas. Complete data available in manufac- 
turer’s bulletin 265. 

Burgess-Manning Co, Libertyville, Il. 


For more data on these items, use post cards 
p 173. Identify your request with item number. 


Needle Valve 
510 + New panel-mounted needle valve, 
designed to save both time and money, can 
be installed in a matter of seconds. All 
valves in this ,series are machined from 
extra-heavy bar stock steel and are designed 
for max pressures of 10,000 psi with water, 
oi! or gas. Valve bodies are marked in 
accordance with MSS regulations showing 
size, material, service symbol and max pres- 
sure. Full details available on request. 

Jas P Marsh Corp, Skokie, Ilinois 

(Continued on page 184) 
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BOTH ARE OILS- 


BUT ONES A MASTERPIECE ! 


In Lubricating Oil, too, there’s no substitute for Quality ! 


“Look-alikes”—in lubricating oils as in oil paintings—can fool you 
But they can’t fool a machine. Famous Gargoyle oils prove this point. 


You can copy the physical specifications of a Gargoyle oil, but you can’t 
copy the 88 years of experience and skill that transform these specifica- : 
tions into products of unsurpassed quality. Vary the ingredients or the 
way they’re compounded even slightly, and you wind up with an oil 
that, at best, may do no harm. But neither can it possibly bring you the 
benefits the original was designed to deliver. 


This inherent quality is only part of the Gargoyle picture. With it SOCONY-VACUUM 
goes the world’s greatest lubrication engineering service, We analyze your 
plant machinery —work with your personnel to set up a complete pro- 


gram of Correct Lubrication that will impsove your production, cut 
maintenance costs. COME 


Why accept substitutes for your plant? FIRST STEP IN CUTTING COSTS! 


SOCONY-VACUUM OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 
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Riley steam generating unit for the 
City of Painesville, Ohio. 150,000 
pounds per hour unit. Design pressure 
475 pounds, 750° F. steam tempera- 
ture. Efficiency 85.0%. Fired by Riley 
Traveling Grate Spreader Stokers. 
Consulting Engineer: H. R. Hadlow, 
Cleveland, Ohio. 
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Accurate bends can be easily made, and spring-back calculated New boiler house addition at City of Painesville Municipal Light 
before the bending operation when you use ELECTRUNITE Tubes. Plant, during erection of Riley steam generating unit. Installers 
Reason: uniform ductility. liked the uniform diameter of ELECTRUNITE Tubes. 


ELECTRUNITE TUBES 


More and more consulting engineers are spec- 
ifying ELECTRUNITE Boiler Tubes. Not only 
for modernizing older plants, but for new 
ones as well. 


They know that ELECTRUNITE Boiler Tubes 
are easier to install on the job. They know 
ELECTRUNITE Tubes have advantages that add 
up to longer service life in many types of 
steam-generating and heat-transfer equipment. 


Before you decide on your specifications, get 
all the facts about the ELECTRUNITE Process and 
ELECTRUNITE Pressure Tubes. Write for: BT-10. 


REPUBLIC STEEL CORPORATION 
New addition to City of Painesville, Ohio, Municipal Light and 


Steel and Tubes Division 
Power Plant. Riley Stoker Corp. is furnishing the steam generating 221 East 131st Street, Cleveland 8, Ohio 
unit. Installation supervised by Ralph M. Ray. GENERAL OFFICES x CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


Full normalizing makes ELECTRUNITE 
Boiler Tubes uniformly ductile for smooth 
bending and roller expanding. It also 
provides scale-free surface. Tubes are in- 
serted easily into drums and headers. 


ELECTRUNITE—THE TUBE 
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The bolt and rod 
threader that’s fast! 


at your Supply House. 


THE RIDGE TOOL COMPANY 


with new OPLED-GRIP CHUCK 


New principle... not just another hammer chuck! 


Capacity 44" to 2” bolts — pipe, too, " to 2” 


You’ve got to see it and try it to believe it! Only 2 quick-opening 
die heads— small head for 4” to 1” bolts, large head for 1” 
to 2” NC, to 1%”’ NF—to 2%” in 8N, 12N and 16N ... easy die 
change, right or left hand threads, easy adjustment to over or 
under size. Special dies on request. This 500A threads any length 
bar to 24 "’ diam., makes studs with Nipple Chuck, cuts 
off 54’ to 1” rod. Independent operation of tools. Lots of power. 
New Speed-Grip Chuck guaranteed to hold rod or pipe securely 
forward or reverse—motor action makes it tighter. See it, buy it 


ELYRIA, OHIO, U.S.A. 


More EQUIPMENT NEWS 


legins on page 164 


Direct Lift Valve 
530 + New solenoid direct-lift valve in % 
and %4-in. pipe sizes with high corrosion 
resistance is constructed of 303 stainless 
steel with solenoid armature of 416 stain- 
less. Pressures are 5000 psi to 150 F max; 
2500 psi to 400 F max. Orifice sizes range 
from 1/16 to 3/16 in. depending on pres- 
sure requirements and coil used. Paper 
wound or glass-impregnated coils are used 
depending on temperature range. Coils 
used on normal pressures are single-wound; 
higher pressures use double-wound coils 
with two separate windings, an extremely 
strong primary winding for initial pull-off 
and normal winding for holding armature 
in coil field during operation. Full details 
in tech bulletin 100. 

Atkomatic Valve Co, Indianapolis, Ind. 


For more data on these items, use post cards 
p 173. Identify your request with item number. 


Valve Coupling 
549 + New valve coupling provides opera- 
tor complete and safe control of air line at 
any point between compressor and air-oper- 
ated device. Nose piece of jaw half has 
an “O” ring held in a machined groove. 
When unit is connected, nose piece slides 
into recess of connection half of coupling. 
Fluid pressure acts on “O” ring to seal 
joint tightly, but the two halves are free to 
swivel without leaking. Couplings are ap- 
proved by safety authorities and are avail- 
able in % to %-in. sizes with hose or male 
or female pipe threads. Maximum pressure 
is 250 psi. Full details available on request. 


C B Hunt & Son, Inc, Salem, Ohio - 


Valves 
556 + Complete line of non-plasticized 
Type I PVC needle, plug and globe valves 7 


are available in sizes ranging from % to 2 
in. These units supplement Ampcoflex 
Type I and PVC Type III sheet, pipe and 
fabricated structures. Ampcoflex sheet is 
available in thicknesses up to 1 in. in sizes 
as large as 48x108 in., and pipe is available 
in IPS sizes up to 6 in. OD. 

Atlas Mineral Products Co, Mertztown, 

Pennsylvania 

(Continued on page 188) 
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The CHAPMAN VALVE 


MANUFACTURING COMPANY . 
Indian Orchard, Mass. 
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Chapman List 960 1s used 
different | 
any othet valve of its kind. 
And no wonder: 15 simple 
and rugged constructio® 
means reliability over its wide range d eS 
sure tight closures smooth operation 
Here’s Why: gate faces are super 
hardened to 800 Brinell by Malcom- eas 
izing» Chapman's exclusive process 
ann hardened stainless steel seat rings oe 
are replaceable stem-and-gate as- 
sembly has 4 tapered shoulder that a: 
seats SNUB in the ponnet forging 
permits full-pressur® repacking 
the stem-and-gate connection is NOW ; 
50% stronger where high stresses 
can develop ponnet joint is 
gasketed or ground metal-to-metal- 
For big savings small valves, it’s 
qa winning case for Chapman List 960- igh 
Available sizes fro™ 4" to 2". 
Rising ste™ with yoke (show?) or \ \ 
inside screwW> rising stem. Screw OF 
welding ends. pressure range from 
. 380 psi a 1900°F 2000 psi at _ \ 
100°F. For higher pressures, specify 
List 999- Write for your copy of 


RAILROAD 


4 
WIRE ROPE CO. . 


ai; 
im STEEL FABRICATOR |. 
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ALUMINUM REFINERY 


THAT 18 EARNED ~ 


Erie City Iron Works has hundreds of successful Keystone package water tube 
boiler installations in all types of industry. True acceptance of any product is the 
result of successful installations, operating under all types of conditions. Accept- 
ance of the Keystone Steam Generator did not just happen . . . it was earned. 

We are proud of our successful installations, operating both indoors and out- 
doors, with operating pressures ranging from 15 to 600 psi, and producing from 
2,500 to 35,000 pounds of steam per hour. 

The Keystone is a soundly engineered 2-drum water tube boiler which comes 
complete with burner, controls and fans all mounted, piped and wired. Add to this 
the fact that your Keystone is FACTORY FIRE TESTED and you can be as- 
sured of a successful and trouble free installation. Every desirable advantage of 
modern power generation has been incorporated into the Keystone Steam Genera- 
tor. Bulletin SB-51 gives a full description. 
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= Erie Citylron Works Erie, Pennsylvania / 
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Top ion exchange performance is symbolized by 
clear Nalcite ion exchange microspheres which 
picked up and reflected Nalco trademark while 
being photomicrographed in Nalco Laboratories. 
Halftone from unretouched photo. 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place +. Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 


PRODUCT 


When you use Nalcite resins, you take advan- 


tage of Nalco’s long and broad experience in 


water and process technology. 


More EQUIPMENT NEWS 


Begins on page 164 


Diesels 
551 + Featuring hinged crankcase and de- 
tachable governor, single and twin-cylinder 
slow-speed diesels from 342 to 16 bhp at 
600 to 700 rpm are now available in the 
United States for the first time in quantity. 
All seven models in line are of direct-injec- 
tion type, a feature that provides efficient 
combustion at all loads and minimum de- 
posit over long periods. Each model starts 
quickly by hand under all weather condi- 
tions, and each can be equipped with 
auxiliary starting devices. Full details on 
design and performance available on re- 
quest to manufacturer. 
International Selling Corp, 


122 E 42nd St, New York 17, N. Y. 


For more data on these items, use post cards 
p 173. Identify your request with item number. 


Diesel Nozzle Cleaning Kit 

554 * Standard kit for various types of 
diesel nozzles contains 58 special-purpose 
tools. These can be ordered separately or 
in convenient kit as shown. These tools, ac- 
cording to manufacturer, enable mechanics 
—even if they have only limited experience 
—to clean nozzles and injectors competent- 
ly according to factory-precision standards. 
Bacharach Industrial Instrument Co, 


Pittsburgh 8, Pa. 


Aluminum Paint 
555 * Thermalite, a new aluminum paint, 
is especial'y useful for coating metal sur- 
faces subjected to heat in the range of 490 
to 1000 F. Formulated with special heavy 
silicone content, it fuses to the surface and 
will not blister, discolor, flake or burn off. 
Complete information available on request. 
Tropical Paint & Oil Co, Cleveland 2, 
Ohio 
(Continued on page 190) 
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How BEARING 


CHEAPER POWER 


HELPS PRODUCE 


...in “Buffalo” Induced Draft Fans 


In the punishing induced draft 
job, every part of the fan that con- 
tributes to longer life and free- 
dom from troubles, is helping to 
cut your power-production costs. 


The “Buffalo” water-cooled self- 
aligning bearing is built to stand 
heat and continuous, extremely 
heavy load. The sole plate, ped- 
estal and bearing housing are 
oversize and completely rigid. 


Both bearing liner halves are 
water-cooled. The oil reservoir 
is extra-large. The self-aligning 
water-cooled liners are easily re- 
movable for servicing operations, 
without disturbing pedestal, shaft 
or rotor. 


In fact, all parts of “Buffalo” 
Draft Fans are of equally sturdy, 
accessible construction — hous- 
ings, shafts and rotors. This con- 


struction is not cheap; it is in line 
with the “Buffalo” “Q” Factor* 
which in installation after instal- 
lation has saved users money 
through added years of perform- 
ance on the job. For further 
information — write today for 
Bulletin 3750. 


* The “Q” Factor — The built-in 
Quality which provides trouble- 
free satisfaction and long life. 


BUFFALO FORGE COMPANY 


488 BROADWAY 


BUFFALO, N.Y. 


Publishers of “Fan Engineering” Handbook 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont, 


Sales Representatives in all Principal Cities 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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More EQUIPMENT NEWS 


Begins on page 164 


WELL 


Unit-supported Bus 


520 + New unit-supported bus of isolated- 
| phase design withstands high short-circuit 
currents of modern systems and has margin 
for future system growth. This bus is or- 
dinarily used for direct connection of gen- 
erators and main power transformers in a 
unit generation system. Weighing 1314% 
less than present typical 3-phase sections 
and having single insulator supports, equip- 
ment allows easier installation and main- 
tenance than did previous designs. 

Other features for simplifying mainte- 
nance include smaller covers with less 
gasketing area providing complete accessi- 
bility to insulator supports and connections, 
simplified hardware on covers for easier 
access to bus, a ground clip that slides back 
for testing without disassembly and com- 
pletely welded end bells for greater strength. 
The new bus is available in lengths of 3- 
phase sections up to 16 ft and ratings up 
to 10,000 a, 14.4 to 34.5 kv. 

General Electric Co, Schenectady 5, 
New York 


For more data on these items, use post cards 
p 173. Identify your request with item number. 


This True Ball Joint Makes the Difference 


Dart malleable iron unions, sizes 14"’ to 2’’ are recommended for 
300 Ibs. working steam pressure; sizes 214,"’ to 4’’ for 250 lbs. work- 
ing steam pressure at temperatures not over 500° F. Darts give a 
snug, drop-tight fit easily without excessive wrenching — and you 
can use them over and over again. 


Clutches Check Overloads 
QUICK FACTS e@ Shoulders are heavy —can take | 526 + New line of compact, adjustable 
rough treatment. torque-limiting overload protection devices 
chinsd eo 0 wee tall iol and ° Nut and Body are practically inde- | for wide variety of machine drives is now 
spherically ground. structible...of air-refined, high available. These slip-type friction clutch j 
test malleable i iron. | devices feature powdered metal bushing 
@ Bronze alloy seats are extra_ .~ ~< * Take the pressure off yourse: ' on which such drive components as chain 
wide, resist pitting and LMS SS <i your ealiee vd | sprockets, V-belt pulleys or gears can be 
want Darts! mounted. Eleven standi:rd models provide 4 
=> = maximum torque capaci-.ies from 20 to 620 
aM = ft-lb. Typical applications include drives for 
conv:yors, materials handling equipment, 
agricultural equipment, automated ma- 
chine tools and related types of drives 
where overload protection is required. Full 
details available on request. 
UNIONS Morse Chain Co, 7601 Central Ave, 
DART UNION COMPANY + PROVIDENCE 5, RHODE ISLAND Gas 
The Fairbanks Co. — Distributors: Boston + New York + Pittsburgh + Rome, Ga. 
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Reduces 
piston ring 
and 
cylinder wear 


Saves 
many dollars 


in 
costly 
maintenance 


"These dual-fuel engines in the Municipal Power 
Plant at Houma, Louisiana, supply dependable, 
low-cost electric power to the entire city. Shell 
Rotella Oil is the cylinder lubricant. 

Here’s just one of the many diesel power plants 
that depend on SHELL RorTeE xa for reduced 
wear of engine parts . . . lower maintenance cost. 

The anti-corrosive action in Shell Rotella Oil 
combats the major cause of engine wear... 
cylinder and piston ring wear caused by acid ac- 


tion from the by-products of incomplete combus- 
tion and condensation. 


Tougher lubricating film in Shell Rotella Oil 
gives cylinders and rings greater protection. . . 
minimizes wear. Its effective detergent-dispersant 
action prevents harmful deposits. 

Write for technical information. See for your- 
self how Shell Rotella Oil can 
help reduce your engine main- 
tenance costs. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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vertibility. 
Unitized construction 
— motor, pump and 
drive mounted on a 
common base. 


Separate, interchange- 
able external check 
valves for easy dis- 
mantling or replace- 
ment. 


Hills-McCanna “U” Type Proportioning pumps combine 
precision operation with high standards of convenience and 
versatility not ordinarily associated with pumps of this type. 
The “U” pump is easy to install and can be converted quickly 
and economically for changing service requirements. 

If you must continuously meter or proportion small volume 
flows with great accuracy, it will pay you to consider a Hills- 
McCanna “U” Type Pump. Capacities range from 0.10 to 24 
gph per feed, 1, 2, 3 and 4 feed units are available. 

Write for Catalog UP-54. HILLS-McCANNA CO., 2369 W. 
Nelson St., Chicago 18, Ill. 


SAUNDERS TYPE DIAPHRAGM VALVES 


FORCE FEED LUBRICATORS * MAGNESIUM SAND ALLOY CASTINGS 


Easy, precise stroke 
adjustment — adjust- 
ment while-in-opera- 
tion a low cost extra. 


All pump bodies in- 
terchangeable in the 
housing for easy con- 


EQUIPMENT NEWS 


| Begins on page 164 


| Plug Valves 
| 533 * Two new balanced-ype plug valves, 
10 and 12 in., are available in ASA 150% 
and 300% classes in carbon steel as well as 
| other materials designed to meet any serv- 
| ice condition. Chain wheel attachments 
| for overhead operation are available on 
both models. Intended for refinery and 
| general service involving high as well as 
low temperatures, these valves are gland 
| packed. Packings can be changed under 
| pressure while line is on stream. 
Extremely versatile, these units can be 
operated with or without lubricant. They 
are equipped with lubrication fittings 
through which an ordinary medium grade 
of grease may be applied to packing and 
bearing surfaces. Valves are so designed 
that lubricant fills balance chambers first; 
grease will not enter line unless excessive 
amount is used. These valves will operate 
effectively with lubricator hole plugged. 
Descriptive literature available on request. 
Hamer Oil Tool Co, 2919 Gardenia 
Ave, Long Beach 6, California 


For more data on these items, use post cards 
p 173. Identify your request with item number. 


Ring Rheostat 


524 + New 300-w ring rheostat is designed 
for use in ac and de circuits where smooth, 
| accurate control is essential. It is particu- 
| larly useful where “stepped” rheostats do 
| not furnish sufficiently close adjustment. 
| Typical applications include: generator and 
| motor field, electron tube, battery charging, 
| oven and lamp dimming control. Dimen- 
| sions: 6-in. dia. back-of-panel depth only 
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Atlantic City Electric Company 


selects 


PERMUTIT WATER CONDITIONING 


7 


mil centralized, automatic control 


T; FILL changing demand for 100% makeup 
with highest purity feedwater requires the best of 
equipment and a degree of efficiency obtainable 
only with modern automatic control. 

At the Greenwich Station, instrumentation — 
centralized in Permutit cubicles — provides this 
control. The water-treatment plant supplies 
makeup that meets requirements for two 650 psig 
boilers operating under wide ranges in load . . . for 
steam output and turbo-generator exhaust must 
also fill the changing process-steam needs of a very 
large, nearby chemical plant. 


TREATMENT METHODS SPECIFIED 


Consulting engineers investigated several plans 
to determine the most efficient and economical 
means of making Delaware River water satisfactory 
for two 230,000 Ib per hr boilers. Final decision 
was to treat the water with Permutit equipment: 


Registered Trade Mark 


gineered and constructed by Burns 
and Roe, Inc., New York City. 


coagulation, silica reduction, filtration, hydrogen- 
sodium-zeolite softening, degasification . . . with pro- 
vision for demineralization if required. 


REQUIREMENTS FOR COMPLETE CONTROL 


Mounted on the Permutit central control board 
are flow controllers and loss of head gauges for each 
filter; flow recorders, level indicators, alarms, timing 
devices, etc. A pH indicator assures proper blend- 
ing of the sodium and hydrogen-zeolite softened 
waters. After setting flow rates, timing elements, 
etc., this entire Permutit water-treatment system 
operates automatically! 


Find out how Permutit can solve your water prob- 
lems. Write to THE PERMuTIT ComPANY, Dept. P-5, 
330 West 42nd Street, New York 36, N. Y. or 
Permutit Company of Canada, Ltd., 6975 Jeanne 
Mance Street, Montreal. 


— 
> 
‘ 

ION EXCHANGE AND WATER CONDITIONING 
HEADQUARTERS FOROVER 40 YEARS 


Cleans Fire Tubes 


You can now clean fire tubes inside as well 
as outside faster with a new Rotojet. The 
new Rofojet is the most powerful tube 
cleaner we ever built. It won't stall at low 
speeds caused by heavy loads. Roto ex- 
panding heads and brushes thoroughly 
clean soot scale inside tubes. A Roto vibrat- 
ing head (illustrated above) knocks off 
water scale adhering on the outside. 


Try the new Rotojet, and no other tube 
cleaner will ever satisfy you. 


Economical Roto Brushes. 
Roto expanding brushes and heads have 


separately replaceable wearing elements. Roto expanding brush, showing a replaceable 
These inexpensive parts save time, money, brush element. Brings down tube cleaning 


and critical materials. Send for details. cost. Maintains high cleaning efficiency. 


Roto solid wire brush. 


Model $525 ROTOJET Air-driven Model S505 ROTOJET Air-driven 
Motor with swing-frame head Motes with 2-arm head fcr 2” 
for 3” 0.D. tubes. 0.9. tubes. 


153 Sussex Avenue Newark 1, N. J. 
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2 3/16 in. Resistance values range from 
1 to 2500 ohms; 300-w rating is based on 
300 C rise. Tandem mounting, tapered 
windings and other non-standard features 
available on special order. 
Ward Leonard Electric Co, 
Mount Vernon, New York 


Megohmeter 

523 + New megohmeter is designed for 
high-speed testing of transformer winding, 
motor windings, cables, capacitors and all 
other types of insulation leakage in ac- 
cordance with ASTM spec D-257-52T. In- 
strument is bench-type, entirely self-con- 
tained in cabinet with sloping operating 
panel. Simple operation permits use in 
production testing and inspection. Available 
in three models of varying ranges, and test 
voltages, Type L megohmeter can be ex- 
tended in range on the job by means of 
external power supplies. Full details avail- 
able on request from manufacturer. 

Industrial Instruments, Inc, 89 

Commerce Rd, Cedar Grove, N. J. 


For more data on these items, use post cards 
p 173. Identify your request with item number. 


Ac Voltmeter 
537 + Advanced ac voltmeter features both 
scale expansiou and recording over 100 to 
500 v range. Instrument covers range in 39 
easy-to-read 10-v steps, full scale. True rms 
readings are obtainable with accuracies bet- 
ter than +0.25% of input voltage. Fre- 
quency response is uniform between 50 
and 2000 cps, eliminates need for delicate 
or specially built laboratory voltmeters to 
measure ac voltages accurately. Full de- 
tails available in bulletin 101. 
Beckman Instruments, Inc, 
220 Pasadena Ave, S Pasadena, Calif. 
(Continued on page 196) 
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Known For Its 
COMPLETE INSULATION VALUE 
On All Types of Pipes 


Anchor Heat Hold Tape is a highly flexible asbestos pipe 
insulation, widely used for its many advantages and 
saving features. It is composed of asbestos braided over a 
felted asbestos core. 

The tube, forming a sheath or cover, is unique; woven so 
it can be wrapped closely, tightly and smoothly on all pipes 
without wrinkling. This is important in the prevention of 
radiation of heat. The core is fiberized asbestes, allowing 
greater uniformity and more complete insulation than other 
methods of construction. 


Anchor Heat Hold Tape is for pipe insulation on loco- 


motives, steamships and power plants where vibration is 
present. Also, on pipe insulation where the lines must be 
dismantled at intervals for cleaning or repairing. 


Full details on Anchor Heat Hold Tape are contained 
in a new color booklet which we shall gladly send upon 
request. Write today for your copy. 


DISTRICT OFFICES 
BALTIMORE, MD. 
BOSTON, MASS. 
BUFFALO, N. Y. 
CINCINNATI, OHIO 
CHICAGO, ILL. 
CLEVELAND, OHIO 
DAYTON, OHIO 
DETROIT, MICH. 
HOUSTON, TEX. 
INDIANAPOLIS, IND. 
LOS ANGELES, CAL. 


MILWAUKEE, WIS. 
MONTREAL, CANADA 
NEW ORLEANS, LA. 
NEW YORK, N. Y. 
PHILADELPHIA, PA. 
PITTSBURGH, PA. 
SAN FRANCISCO, CAL. 
SEATTLE, WASH. 
SPOKANE, WASH. 
ST. LOUIS, MO. 
TOLEDO, OHIO 


WILMINGTON, CAL. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: 
FACTORIES: MANHEIM, PA. 


PHILADELPHIA, PA. 


ELKHART, IND. MONTREAL, CAN. 


a 
. 
va 
{ 
| 
FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 


| More EQUIPMENT NEWS 


NEWS FROM 


Motor Design 

514 + New motor design features special 
adapter end bell for direct mounting of 
| Flexi-speed drives. This eliminates need for 
| separate foot-mounted index support and 
permits mounting of both motor and drive 
as single, compact and well-aligned unit. 
Motors already adapted to this system are 
available in 12 and * hp, 1800 or 1200 rpm 
input speeds with drive ratio of either 8:1 
or 6:1. One-hp unit with 1800 rpm input 
speed has drive ratio of 7:1 or 6:1. Full 
details available from manufacturer. 


Reuland Electric Co, Alhambra, Calif. 


For more data on these items, use post cards 
p 173. Identify your request with item number. 


(ay OPHONE SYSTEMS 


NOW! Brilliant new low-cost communication 
networks. You talk from control points to 
plant and between plant operations over as 
many mike-speaker stations as you need! 


FIXED -POINT, WIRED 
COMMUNICATION 


Users save time, money and energy. 
Production is increased, safety 
promoted and morale and effi- 
ciency improved. 


| Industrial Engine 
EASY TO | 540 + New “172” industrial engine offers 
INSTALL! | mightiest concentration of power per cu in. 
| of displacement in its size and weight class 
according to manufacturer. With 172-cu in. 
| displacement, new four-cylinder power plant 
Other Femco products of merit include: | delivers 61 bhp at 2800 rpm. Large bore, 
short stroke and low friction design permit 
PAGEPHONES TROLLEYPHONES more economical operation and lengthen en- 
. - gine life. Full details on construction and 
ee | performance available on request to manu- 
Use carrier current facturer. 
over your existing Ford Division, Ford Motor Co, 
power lines. Dearborn, Michigan 


You page and 
converse any- 
where in business 
or industry. 


Ask for YOUR Femco Data Kit 


AND MANUFACTURING C 


Precision Flow Gun 


IRWIN, PENNSYLVANIA oC ee - | 529 + New precision flow gun combines all 

| features of two models formerly carried in 

Binks line. New gun provides increased 
Specialists in Electronic Communication and Control | 


efficiency in flowing sealing compounds 


196 POWER * MAY 1954 


aif 
ak — = She 
| : 
4 
| 
{ 
| FARMERS ENGINEERING 


I-R 70,000 sq. ft. surface condensers 
to serve 100,000 kw turbines 
for units 3 and 4 


O meet the ever-growing load demands of the 

Nation’s Capital area, Potomac Electric is 
adding 200,000 kw to the capability of its Station 
“C” in Alexandria. Stone & Webster Engineering 
Corp. are the designers and constructors collabor- 
ating with the utility on this project. 


Two Ingersoll-Rand Rectangular Surface Conden- 
sers have been selectec to serve these latest 100,000 
kw units. Each condenser will have an effective area 
of 70,000 square feet and will be served by two In- 
gersoll-Rand vertical circulating pumps that de- 
liver a total of 60,000 gpm. 


Other Ingersoll-Rand equipment at this station in- 
cludes the condensate pumps, condensate booster 
pumps and compressors which supply station air. 


In this installation, as in many others, the Inger- 


_ Potomac Electric Power Company's STATION 


LAR SURFACE CONDENSERS 


Steelwork for Units 3 and 4 underway at Potomac 
Electric’s Station “‘C"’ in Alexandria, Va. At the 
left, one of the Rectangular Surface Condensers 
that will serve them, under construction in Inger- 
soll-Rand's shops. 


soll-Rand Rectangular design made the most effec- 
tive use of the rectangular space available beneath 
the turbine. And through a perfected system of 
complete shop erection, where all parts are flanged 
and match-marked, no structural field welding is 
required. Installation is as simple as possible, con- 
sidering the size of the equipment. For the complete 
story on I-R equipment for the power industry, call 
your nearest Ingersoll-Rand branch office. 


Ingersoll-Rand 


979-4 11 Broadway, New York 4, N. Y. 


PUMPS * COMPRESSORS * VACUUM EQUIPMENT * TURBO BLOWERS * ROCK DRILLS + GAS & DIESEL ENGINES © AIR & ELECTRIC TOOLS 
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with G-B On Pipel nsulation! 


Insulating pipes is no longer a messy job that ruins the 
appearance of the plant — not when you use G-B Snap-On pipe 
insulation! This new one-piece pipe insulation of molded fine glass 
fibers is absolutely dustfree —won’t crumble or flake when dry, 
won't get gummy or muddy when wet. For these reasons, it can be 
applied during regular working hours. 

Because it is so clean to handle, this new pipe insulation 
involves almost NO CLEANUP TIME — one of the big reasons 
why users report application savings up to 50%. This unusual 
cleanliness feature also makes it very popular in food, chemical 
and other plants that cannot afford to run the risk of product 
contamination. 

Other properties are equally unusual and pleasing. G-B 
Snap-On pipe insulation is exceptional in thermal efficiency .. . 
4 to 10 times lighter than any other .. . easy to finish . . . easy to 
cut with a knife . . . fire-resistant . . . rotproof . . . won’t absorb 
moisture. But don’t take our word for it -— write today for samples 
and make your own tests. You'll find that in every respect G-B | 
Snap-On pipe insulation is the first all new pipe insulation in 
60 years! 


*Trademark Reg. 


GUSTIN-BACON MFG. Co. | 


248 W. 10th ST., KANSAS CITY, MO. 


New York @ Chicago Philadelphia @ Sanfrancisco Los Angeles 
Houston @ Tulsa ©@ Dallas ©@ Detroit © St. Louis 


More EQUIPMENT NEWS 


Begins on page 164 


such as asphalt, rubber cement and similar 
heavy materials. Sixteen nozzles with orifices 
of various sizes and shapes are available. 
Manufacturer also offers a special model 
for use in applying abrasive materials used 
in ceramic field. Full details available. 
Binks Mfg Co, 3122 Carroll Ave, 
Chicago 12, Lllinois 


Motor Control Systems 
515 + Completely redesigned line of elec- 
tronic variable-speed motor-control systems 
from 1/5 to 3 hp models now make use of 
special terminal-block transformer construc- 
tion, special cabinet design and critical 
component plug-in assemblies. Controlled 
acceleration on many models allows use in 
applications of high inertia loads without 
placing excessive torque load on materials 
in critical processes. Specialized designs 
are available to meet particular customer 
requirements. Complete literature on stock 
models is available from manufacturer. 

Brown-Brockmeyer Co, Dayton, Ohio 


For more data on these items, use post cards 
Identify your request with item number. 


p 173. 


Pipeline Regulators 


531 + New 8900 series of regulators is de- 
signed for use with gas supplied by pipe- 
line systems using comparat‘vely low pres- 
sures. These new oxygen cutting and 
welding regulators afford greater flow 
capacities with improved regulation and 
lower static increment. Regardless of fluctu- 
ation in line pressure, these units accurate- 
ly maintain steady gas pressure and there- 
by eliminate need for frequent adjustment. 
They are of the inverse-type design and 
feature novel seating arrangement requir- 
ing no nozzle. Complete data available in 
Catalog ADC705, 

Air Reduction Sales Co, 60 E 42nd St, 

New York 17, N.Y. 
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< veyor-Elevator moves coal to storage. 


CONVEYOR | / REDLERS offer high capacity per unit of 


AT FALSTAFF BREWING COR- 
PORATION a dust-tight REDLER Con- 


cross sectional area in addition to their 
inherent dust-tight construction. When 
erected, REDLER casings form sturdy box 
girders which require only a minimum of 
structural support. Multiple discharge is 


1!" REDLER LOOP BOOT another REDLER feature which insures full 
CONVEYOR ELEVATOR use of storage space without expensive 


discharge devices. Simple slide gates are 


used with either hand or power operation. 
TRUCK HOPPER 


RECIPROCATING 
PLATE FEEDER 


ZZ 


MOTOR PROPELLED 
WEIGH LARRY 


Good Housekeeping Starts 
with Dust-Free Coal Delivery 


From boiler-room to bottling-line, clean- 
liness is the keynote of Falstaff’s brewing 
process ! 


A key to the spotless maintenance in this 
St. Louis plant is a compact REDLER 
Coal Conveying System. Designed for au- 
tomatic operation, this completely sealed 
system moves coal from track hopper to 
stoker hoppers and never gives dust or dirt 
a chance to escape along the way. In addi- 
tion to its dirt-free operation, the REDLER 


System provides important savings in man 
power. These features, plus meeting of lim- 
ited space requirements, made a compact 
REDLER the logical choice on all counts. 


If clean handling — of coal or any com- 
modity — in limited space, at low cost per 
ton is important to you, a REDLER Con- 
veying System will meet your complete re- 
quirements. Our engineering department 
will welcome the opportunity to survey 
your problem. Use the coupon today. 


STEPHENS-ADAMSON MFG. co. l Stephens-Adamson Mfg. Co. 


5 Ridgeway Avenue, Aurora, Illinois 
Los Angeles, Calif., Belleville, Ontario 


Engineering Specialists in the design and 
manufacture of all types of bulk 
materials conveying systems. 


Division 


Division 


controls—etc. 


accessories including centrifugal 
loaders—car pullers—bin level pany— 


5 Ridgeway Avenue, Aurora, Illinois 


| Please send me your Bulletin No. 140 on REDLER 
l Conveyors. 


Nome. 


SealMaster Division A complete line of industrial ball! Address. ecm 


aring units available in both 


standard and special housings. City Zone___State. 


Standard Products A complete line of conveyor 

I 
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selected the 


RAY Forced Draft ‘Packaged’ Burner 
Selected for Michigan School 


HEMLOCK, MICHIGAN 
engineer firm, the Warren S. Holmes 
RAY 
installation in 


The Hemlock School installation was one of the first local 
applications of the Ray Oil Burner Co.’s new ‘packaged’ units 
which contain all the combustion components necessary for 
fully automatic operation on oil, 
factory wired, piped and mounted on a structural steel base, 
‘ready for installation: 


Since 1872 


SEE THE RAY FD COMBINATION UNIT 
AT THE OHI EXPOSITION IN PHILADELPHIA 


architectural and consulting 


Oil Burner for 
Hemlock Elementary School. 


Initial combustion tests 


high fire and 12% CO: 
on low fire with a stack 
than 100° F. above the 
steam temperature ac- 


cording to the oil burner contractor, the Joseph M. Day Com- 
pany of Saginaw, Michigan. 


gas or combination gas-oil 


Send for Catalog Unit Y 


OIL BURNER CO. 


1301 San Jose Avenue Francine 12, Cela 
Atlantic Seaboard Div. «628 Grove St. Jersey City 2,6). 


DISTRIBUTORS IN ALL PRINCIPAL CITIES OF THE WwoRLD 


Begins on page 160 


| More TECHNICAL BRIEFS 


trol, power-shovel control and a host of 
other systems, the reversability of ro- 
tating regulators reduces equipment and 
simplifies system. 

Rotating regulators have enjoyed suc- 
cess in the past; their future appears 
to be bright. There will be, of course, 
some fields in which other types of reg- 
ulators will replace them. We can be 
sure that increasing numbers of mag- 
netic and electronic preamplifiers will 
find use with rotating regulators. 

Because of its simplicity, its reversi- 
bility and its ability to absorb power in 
applications where medium to large 
output powers are required, the rotating 
regulator will remain attractive. AJEE 
conference paper, available from the 
author. 


Underexcited Reactive-Ampere Limit for 
Modern Amplidyne Voltage Regulators. 
By A S Rubenstein and M Temoshok, 
both of the General Electric Co, Sche- 
nectady, N. Y. 


Three-phase alternator 


/ ‘2 Current trans ~ 
> 
J 
Potential 
trans former 


Limit-stort 
voriable 

outotrans - 
former —__4 * 


-Resistor 


Power 

recali- 
brating 
reactor 


f 
transformers 


Rectifiers 


Blocking 
rectifier 


To voltage 
regulator 


Minimum excitation limits have been 
used since early applications of voltage 
regulators to synchronous machines. 
These limits were provided to prevent 


Directions for ordering papers on p 162 
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THE LJUNGSTROM AIR PREHEATER 
cuts fuel costs in hundreds of plants 


The Ljungstrom Air Preheater has proved its value in industrial 
and utility plants throughout the country. That’s why every year, a 
constantly increasing percentage of the total installed boiler 
capacity is Ljungstrom-equipped. Your fuel costs will drop, too, when 
you equip your boilers with Ljungstroms. The extremely high 
efficiency of the regenerative design means the greatest possible recovery 
of waste heat... with substantially lower fuel requirements. 
If you are planning a new boiler installation — or expanding or modernizing 
your present one — let our engineers show you 
how the Ljungstrom can raise over-all efficiency in your plant. 
Ljungstrom Air Preheaters are now available for boilers of 
any type or capacity from 25,000 pounds of steam per hour up. 


e 
The Air Preheater Corporation 66 (05: 42nd street, New York 17, N. ¥. 
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Diesel and Gas Engine 


Valves Seats Guides 


Connecting 


Piston Rings 


THIS 
GRINDER 


TAKES BOTH THE 


OUT OF VALVE SEAT 


SERVICING! 


Valve seats and seat inserts from 314” 
to 12” in diameter — whether cast iron 
or hardened alloy steel — can be 
ground with speed... with extreme 
accuracy...and easily with this 
Thompson Portable Valve Seat 
Grinder... 


As a time saver it accomplishes in min- 
utes a job that normally takes hours with 
ordinary reaming and hand-lapping 
methods. 


For accuracy it grinds seats concentric 
with the valve guide within .003”, is ca- 
pable of holding tolerances to .001”. It 
eliminates egg-shaped seats and produces 
a smooth, low micro-inch finish 


For easy operation the Thompson 
Grinder in the hands of any good 
mechanic produces precision ground 
valve seats on a production basis. Opera- 
tion is simple, almost automatic. 


For restoring engine efficiency this Grinder 


insures perfect valve and seat sealing for increased 
engine efficiency, longer valve and seat life and 
greater horsepower output. 

Wherever big gas or diesel engines operate — on 
pipelines, in power plants, in refineries, in ships, 
throughout industry —the Thompson Grinder is 
saving thousands of inaintenance dollars, shorten- 
ing engine down-time and boosting performance. 


These same savings can be yours! Write—today 
—for illustrated literature giving complete details, 
including prices, on the Thompson Grinder for 
your engines. No obligation, of course! 


You can count on 


Thompson Products 


WEST COAST PLANT ® BELL, CALIFORNIA 


Thompson Products, Inc., 8354 Wilcox Ave., Bell, Calif. 
Please send me engineering data on the Thompson Portable Valve 


Seat Grinder. I operate: (0 Gas 0 Diesel engines with valve 
seats or inserts of diameter. 

NAME 

COMPANY 

ADDRESS 


CITY. 


STATE___ 
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regulator from reducing ac machine- 
excitation to a value that would cause 
loss of synchronism. This paper de- 
scribes operation and design of an un- 
derexcited reactive-ampere limit used 
with modern amplidyne voltage regu- 
lators, and discusses its purpose. 

In 1947 first underexcited reactive- 
ampere limit was installed, using ac 
machine terminal voltage and current 
for determining limit characteristics. 
This limit was used with an amplidyne 
voltage regulator on a steam-turbine 
generator. It was designed to prevent 
loss of generator stability and basically 
accomplishes this by closely matching 
the static or dynamic stability limits 
of a generator. Desirable margin of 
stability can be predetermined and the 
limit accurately set to obtain this mar- 
gin. 

Extensive application of this limit 
has been made during past seven years, 
with amplidyne voltage regulators ap- 
plied to steam turbine generators, hydro 
generators and synchronous condensers. 
Today, all amplidyne voltage regulators 
are supplied with underexcited reactive- 
ampere limit. 

Underexcited reactive-ampere limit 
circuits shown in diagram consist of 
potential transformer with center-tapped 
secondary, limit-start variable autotrans- 
former, resistor, power-recalibrating re- 
actor and two isolating transformers, 
T, and T,. Voltage from secondaries 
of isolating transformers is applied to 
discriminating circuit consisting of rec- 
tifiers F, and F., together with resistors 
R, and R,, and an inverse-voltage lim- 
iting rectifier F. 

Limiting action starts when under- 
excited reactive current reaches preset 
value. This causes voltage across trans- 
former 7, to exceed the voltage across 
transformer 7,. Voltage across rectifier 
F, will also be greater than that across 
rectifier F,;. Current will thereflow flow 
in voltage regulator to cause it to hold 
a higher machine terminal voltage. 
When underexcited current is less than 
preset value, voltage across transformer 
T, will be greater than voltage across 
transformer T7,. In turn, voltage across 
rectifier F, will be greater than that 
across rectifier F,. Under this condi- 
tion, blocking rectifier F will prevent 
current flow ‘o voltage regulator. There- 
fore, voltage regulator is not affected 
by limit circuit when underexcited re- 
active current is less than preset value. 

Underexcited reactive-ampere limit 
gives confidence to user in initial ap- 
plication of voltage regulators to ac 
machines. With modern voltage regu- 


Directions for ordering papers on p 162 


POWER * MAY 1954 


« 
; 
. 
¥ 
3 
3 
i 
t 3 
ope 
& 
& 
! 
H 
= = i 
202 


COMPLETE PACKAGED UNIT 
COMBINATION BURNERS 


FOR OIL... 


Burns any weight oil with complete 
dependability. Consists of heavy duty 
Petro horizontal rotary oil burner with 
steel windbox, refractory tile burner 
throat, secondary air volume control, 
motor-driven forced draft fan, and elec- 
trical control panel, all mounted on a 
rugged structural steel base, factory- 
wired and tested. 


FOR GAS... 


High combustion efficiency is obtained 
from all types of fuel gas with this ring- 
type forced draft burner. Fully modu- 
lating automatic controls supply fuel 
and air in exact proportions required 
to meet load demands, with excellent 
fuel economy. Combustion constantly 
monitored by electronic controls. 


FOR BOTH... 


Two complete burners—one for oil, one 
for gas—function independently. Fuels 
can be switched in a matter of seconds 
without loss of steam pressure, water 
temperature, or interruption of produc- 
tion. Gives alternate stand-by fuel and 
permits taking advantage of fuel price 
fluctuations. Write Petro, 3019 W. 106th 
Street, Cleveland 11, Ohio. In Canada: 
2231 Bloor St. West, Toronto, Ontario. 
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in ONE factory-assembled 
and tested unit 


HERE THEY ARE—all the essential components 
of a modern firing system . . . burner, forced 
draft fan, air volume control, and enclosed elec- 
trical control panel in one complete packaged 
unit. It provides a sure way to modernize any 
boiler room for dependable, economical opera- 
tion. Engineered to fit specific boiler and fuel 
requirements, it is installed as an integral working 
unit. Fully modulating controls follow variations 
in load demands. Forced draft system ives peak 
performance from the mcment the burner starts, 
without dependance on high stack for draft. 
Exceptionally quiet operation. Write for specifi- 
cation sheets and full details. 


Residential Oil and Gas Burners, Oil and Gas Furnaces 


and Boilers, Industrial and Commercial Oil, Gas 
and Oil-Gas combination Burners 


T 
T. REG, U. S. PAT. OFF 


OVER 50 YEARS OF LEADERSHIP IN AUTOMATIC 
HEATING AND POWER EQUIPMENT 
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VIRTUALLY IMPOSSIBLE 
FOR ANYTHING TO CLOG 
OR GO WRONG... 


See For Yourseur! 


The popular NATIONAL AIROIL Steam Atomiz- 
ing Oil Burner thoroughly atomizes and completely 
burns the lowest and cheapest grades of fuel oil or 
tar... requires only minimum supervision and 
maintenance. Only slight oil pressure and tempera- 
ture is needed . . . and internal atomizing venturi 
feature assures a low steam consumption. NA- 
TIONAL AIROIL Type “SA” Oil Burner is adapt- 
able to all types of industrial heating, power or 
process furnaces . . . is suitable for firing above 
stoker grates on conversion to oil. 


Other “SA” modifications designed for: the burning 
of Colloidal fuel (“SAR”)—Large capacity opera- 
tion (“SAL”)—Sludge burning (“SAD )—Combined 
steam and mechanical atomization (Dual Stage). 


WRITE FOR BULLETIN 21 


OIL BURNERS and GAS LOW AIR PRESSURE 
BURNERS for industrial OIL BURNERS 
power, process and heat- ea AUTOMATIC 
ng purposes IL BURNERS. or small 
STEAM ATOMIZING OIL process furnaces and 
BURNERS heating plants 
SLUDGE BURNERS GAS BURNERS 
Steam Atomizing COMBINATION GAS & 
MOTOR-DRIVEN OIL BURNERS 


ROTARY OIL FUEL CIL PUMPING and 
BURNERS HEATING UNITS 


MECHANICAL PRES- 
SURE OIL 


BURNER 
DUAL STAGE, Combining OBSERVATION PORTS 


Steam and Mechanical SPECIAL REFRACTORY 
Atomization SHAPES 


FURNACE RELIEF 
DOORS 
AIR INTAKE DOORS 


1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 


Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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lators, limit gives user confidence to 
operate machines underexcited. Finally, 
it enables user to capitalize, to a large 
degree, on underexcited capability of 
ac machines as permitted by steady- 
state stability limits. AJEE conference 
paper, available from the authors. 


Motor Protection 


Loss-of-Field Protection for Synchronous 
Machines. By R L Tremaine and J L 
Blackburn, both of Westinghouse Elec- 
tric Corp. 

There is considerable discussion 
among electric-utility engineers regard- 
ing need for automatic loss-of-field or 
loss-of-excitation protection and form 
which this protection should take. This 
paper shows the need for such protec- 
tion, describes a new loss-of-field relay 
and considers both round-rotor and 
salient-pole machines. 

It is well known that excess heat re- 
sulting from continous operation of a 
generator with zero excitation will dam- 
age its rotor stator end fingers as well 
as the stator winding. The major ques- 
tion is how long this condition can per- 
sist without damage. A turbo-generator 
can run safely above synchronous speed 
with zero excitation for about two or 
three minutes. There are numerous ex- 
amples of machines that have run out 
of synchronism for varying periods of 
time without apparent damage. The 
maximum known to the authors is 17 
min on a 10,000-kw, 25-cycle machine. 
From a review of the literature, the au- 
thors have been unable to find any clear- 
cut cases of actual damage to machines 
as a result of loss of field. 

It is safe to reapply the field to a 
machine that has momentarily lost ex- 
citation, even if the machine is not run- 
ning at synchronous speed. Theoretical 
consideration of shaft torques resulting 
from reapplication of field indicates that 
these torques are within design values. 
There are numerous examples of ma- 
chines that have momentarily lost syn- 
chronism through loss of field and have 
been resynchronized simply by reappli- 
cation of field. 

If loss of Seld results from an oper- 
ating error that can be corrected, or if 
another excitation source is available. 
field can be reapplied and machine will 
pull back into synchronism. Obviously. 
if field cannot be restored in a few min- 
utes, then machine must be tripped off. 
It is desirable to reapply field fairly 
slowly to reduce synchronizing torques 
when machine pulls into step. If such 
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MUCH 


you get More use per dollar at no higher cost 


Now, an amazing new conveyor belt cover 
compound developed by Raybestos-Man- 
hattan provides phenomenal resistance to 
wear and tear. Most conveyor belt failures 
start with wear of the cover. ““XDC” Cover 
greatly extends the life of R/M Conveyor 
Belts by giving protection never before 
attained against wear, abrasion, cuts and 
tears which lead to costly internal damage. 
The new “XDC” Cover greatly increases 
the benefits of Raybestos-Manhattan’s other 


MANHATTAN RUBBER 


DIVISION — PASSAIC, 


outstanding developments in conveyor belt 
design .. . Constructions like extra flexible 
RAY-MAN “Ff,” extra-cushioned HOMO- 
CORD, HOMOFLEX and extra-high ten- 
sion RAY-MAN. This major advance in 
rubber engineering puts longer life, ‘More 
Use per Dollar’ into tough, dependable 
R/M Conveyor Belts. When you are think- 
ing about conveyor belts, call an R/M 
representative. 


NEW JERSEY 


RAYBESTOS - MANHATTAN, INC. 


Flot Belts 


V-Belts Conveyor Belts Hose 


Roll Covering 


Tank Lining Abrasive Wheels 


Other R/M products include: Industrial Rubber * Fan Belts * Radiator Hose * Brake Linings * Brake Blocks * Clutch Facings 
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Asbestos Textiles * Packings * Engineered Plastic, and Sintered Metal Products * Bowling Balls 


RM 400 
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LACLEDE 


STOKER COMPANY. 


PROBLEMS 


ARE YOU WASTING MONEY ON: 


. Special boiler design to minimize tube erosion? 
. Extra large furnace design to reduce cinder carry-over? 
. Dust collectors? 


. Reinjection, over and over again, in an attempt to capture 
fly ash B.t.u.? 


A SOUNDLY ENGINEERED LACLEDE CHAIN GRATE STOKER INSTALLATION 
ELIMINATES ALL THESE COSTLY PRACTICES .. . efficiently burns your coal 
in one pass . . . needs no special boiler design . . 
extra large furnace . . . needs no dust collector . 
reinjection. 


. Tequires no 
requires no 


Along with other progressive producers of steam who recognize 
these straightforward facts, the Iowa State College at Ames, Iowa 
has recently installed a Laclede Chain Grate Stoker of 350 square 
feet grate area to burn low grade Iowa bituminous coal to produce 
120,000 pounds of steam per hour. 


LACLEDE CHAIN GRATE STOKER AT IOWA STATE COLLEGE 


CONTACT YOUR CONSULTING ENGINEER OR A 
LACLEDE STOKER REPRESENTATIVE NOW. 


Chicago, IIl. 


228 N. LaSalle St. (1) FRanklin 2-0022 
Cleveland, Ohio 8905 Lake Ave. (2) ATlantic 1-5600 
Columbus, Ohio 74 East Gay St. (15) MAin 0422 
Des Moines, Iowa 520 S. W. Fifth St. (9) Phone 3-3121 


Indianapolis, Ind. 3550 N. Hawthorne Lane (18) TEmple 0831 


Kansas City, Mo. 4706 Holly St. (2) WEstport 7091 
Omaha, Neb. 20th and Izard St. (2) HArney 9775 
St. Louis, Mo. 4440 Hunt Ave. (10) FRanklin 1-1220 


in 
1904 


(4440 HUNT AVE. ST. LOUIS 10, MO. 


Founded 
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procedure is followed, an unnecessary 
machine outage can be avoided. 

Contras‘ed with the fact that there is 
little evidence of damage to a machine 
through momentary loss of field, the ef- 
fects on systems fall into two classes: 
(1) those in which there are little evi- 
dence of difficulty because system was 
s'able, and (2) those in which system’s 
disturbance was extremely serious. 
When a machine loses excitation a large 
magnitude of reactive vars flow into it. 
If the system can supply the vars with- 
out a serious reduction in system voltage, 
it will not be particularly adversely af- 
fected, but if the var flow causes a suf- 
ficiently low system voltage, instability 
between other machines on same system 
might result. Ability of a system to 
maintain stability is primarily a function 
of size of machine relative to system and 
action of voltage regulators. AJEE 
paper, No. 54-113. 


An Electronic Power Supply for Integral 
Horsepower Motors. By E G Cowie and 
J H Gregson, Canadian Westinghouse 
Co, Ltd, Hamilton, Ont. 

Variable-frequency power supplies are 
useful where a number of motor speeds 
are required. A typical bore-grinding 
machine requires three different induc- 
tion motors to give required speed range 
of 20,000 to 100,000 rpm. These motors 
require frequencies of 480 to 1660 cps, 
and voltages of 190 to 270 v. In small 
installations the several motor-generator 
sets necessary to supply required range 
of voltages and frequencies are both ex- 
pensive and require considerable space, 
and only a few such units are in opera- 
tion at any one time. An electronic 
power source is well-suited to such ap- 
plications because a variety of output 
voltages and frequencies are readily pro- 
vided, as described in this paper. 

The electronic power supply was de- 
signed to provide six frequencies from 
480 to 1660 cps at a variety of voltages. 
Equipment operates from a 440-v, 60- 
cycle, 3-phase supply. Main power unit 
converts this supply to 400 and 600 v 
de for power output and driver stages, 
respectively, of the three high-frequency 
channels, and to 150-v ac for blowers, 
filaments, transformers and control cir- 
cuits. 

Since driver and output stages are 
push-pull, no de filtering is necessary. 
Power unit contains a circuit-breaker in 
supply line and in 150-v circuit. Time 
delay is provided to prevent premature 
application of plate voltage to driver 
and output stages. 

Output of a conventional Wien bridge- 
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SEND FOR YOUR NEW 


304- PAGE LADISH 


FITTINGS CATALOG NOW 


(6 


b 


ND FORGED STEEL SOCKET WELDING FITTINGS 
FOR USE WITH DOUBLE EXTRA STRONG PIPE 


LADISH CO. 
Dept. PO, Cudahy, Wisconsin 


Please send me, without cost or obligation, the new 304-page 
Ladish Fittings Catalog No. 55. 


Name 
Title 
Company 
Address 


City Zone State 


PROVIDES 


DETAILED SPECIFICATIONS 
ON COMPLETE FITTINGS LINE 
PLUS USEFUL TECHNICAL DATA 


Here are detailed dimensions, weights and specifications to assist in 
selecting proper fittings for any application... plus useful engineering 
and technical data. Major sections include: 


6 8 PAGES BUTT WELDING FITTINGS 
Available in Standard through Double Extra Strong 
weights ...in sizes 4 through 42 inches. 

5 & PAGES FORGED STEEL A.S.A. FLANGES 
Available in 150 through 2500-pound pressure ratings 
...in sizes 1% through 24 inches. 

20 PAGES LARGE O.D. AND T.E.M.A. FLANGES 
Available in a complete range of types and pressure 
ratings. ..in sizes up to 160 inches in diameter. 

7 PAGES LONG WELDING NECK FLANGES 
Available in 150 through 2500-pound pressure ratings 
...in sizes from 1 through 24 inches. 

5 PAGES FORGED WELDLESS ROLLED RINGS 
Available in diameters up to 240 inches in a wide vari- 
ety of forged contours...in weights up to 40,000 pounds. 

20 PAGES FORGED STEEL FITTINGS 
Screwed and Socket-Welding types in 2000 through 
6000-pound pressures, sizes 1/g through 4 inches. 

12 PAGES STAINLESS AND ALLOY FITTINGS 
Featuring data on properties of materials and a com- 
prehensive table of piping specifications. 

5 6 PAGES TECHNICAL DATA TO SIMPLIFY 
PIPING DESIGN PROBLEMS 
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One-piece blades 
are inserted 
through slots in 


cen 


welded. Smooth 
surfaces less sub- 


ject 


Wearing plates 


for 


and 


air flow. These radial- 


tip, 


blades insure against 


For forced craft — this typi- 


Note absence of rivets 


terplate and 


to erosion. 


blade faces 


available. 


angles in path of 


self-cleaning 


of fan capacity. 


Throughout. the Type 


cal Clarage Type RT fan. ‘ ° 
= er Of special importance 


In many other respects 


out.” Learn about these distinguishing 


for your free copy today. 


cal Clarage Type RT fan. 


SALES 


You can Rely on... 


ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fan 


which distinguish CLARAGE’s Type RT wheel 


Choose Clarage mechanical draft equipment and first 


contact the nearest Clarage application engineering office. 


Applications, specifications, and available ar- 
rangements are covered in this catalog. Send 


Conditioning Equipment 


“ 

Heavy hub is machined 

to insure that center- 

plate is at a perfect 

right angle to shaft. 

No brace rods requir- 

ed. Large hub flange 
stiffens centerplate. 


Blades curved 
forward at the 
heel are held 
rigid by means 
of this deep re- 
inforcing band 
on all except the 
smaller sizes. 


Double Width, Double Inlet 
Type RT Fan Wheel 


cost is your last cost for a long time to come. An important consideration. 


RT fan is distinguished by 


Ter heavy construction. It’s built to defy the most punishing demands. 


is the superior wheel. Here, 


particularly, is where Clarage construction is vital to you. 


the Type RT fan is a “stand 
features in Catalog 901, or 


Le) 


s, Ltd., 4285 Richelieu St., Montreal 
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This Mead-Morrison Unloader 
features a gearless hoist (slow 
speed motor coupled direct to 
drum shaft) and variable volt- 
age control. 


The illustration shows a 6-ton Mead- 
Morrison coal-unloading tower in- 


‘SPE DY stalled at the Cincinnati Gas & Electric 


Company’s Columbia Power Station 
on the Ohio River .. . one of the many 
unloading Mead-Morrison rigs that are making 
records for speedy, economical, de- 
pendable operation at steel mills and 
power plants. 


"hgh i The rapid unloading of river coal barges 
_ Phe aul machines. Our engineers will be 
Typical of glad to help you plan your new unload- 
ing facilities or give you information 
for increasing the capacity of your 
present equipment. 


MEAD-MORRISO 


MANUFACTURING ENGINEERS HARRIZON, N. J. 
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clean... 


++ at Station B of San Diego Gas and Electric Co., 
this Builders Model HCVS 3000 Ib. per day 


Chlorinizer reduces to a minimum hand clean- 

ing of condensers . . . keeps condenser slime 
under control throughout the year. To do the job, heavy chlorine dosages 
are “shot” to 4 points of application: 3 pump suctions and 1 open channel. 
Chlorinizer, with its simple tantalum diaphragm control valve and hydraulic 
control system, is ideally suited to this type of automatic time-sequence 
control. Very slight modification of the basic Chlorinizer (Photo A) was 
required. The companion-type control panel (see Photo B) is an economical 
combination of off-the-shelf components . . . easy to adjust or service... 


low in both initial and upkeep costs. 


This installation was made in 1952 at the 100,000 KW Station B, and 
the Chlorinizer and control panel have been in continuous service since then. 


Find out how Builders Chlorinizer can solve your slime control problems 
++. in main condensers . . . in heat exchangers . . . in all types of cooling 


systems. Send coupon for complete details. 


UILDERS-PROVIDENCE 


DIVISION OF B-IF INDUSTRIES, 
Rif $ 


CONTROLS 


{ BUILDERS-PROVIDENCE, INC., 354 Harris Avenue, Providence 1, Rhode Island 
rs Send Application memo 840-J9 describing Chlorinizer slime control system. 
C] Send full details on Builders Chlorinizers. 


Name 


| Company. 


| Street. 
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oscillator is fed into phase-splitting and 
voltage-regulating circuit. Three output 
voltages from this stage feed three iden- 
tical amplifiers for output stages. Sec- 
ondaries of output transformers are con- 
nected in delta to give high-frequency 
power supply at any one of six frequen- 


cies. AIEE Paper, No Number. 


Miscellaneous 


Prevention of Babbitt Blisters in Thrust- 
Bearing Pads. By R A Baudry, D W 
Gunther and B B Winer, Westinghouse 
Electric Corp. 

Extensive growth of hydroelectric 
power to a large degree depends on the 
development of reliable thrust bearings. 
Most of the pad thrust bearings put in 
service nearly 40 years ago are still in 
operation and show practically no wear 
or loss of efficiency. To operate satis- 
factorily, particularly during the start- 
ing period, thrust-bearing runners and 
pads must have bearing surfaces of high- 
est standards of finish and flatness. Any 
part of the bearing surfaces higher than 
the normal oil film thickness will pre- 
vent satisfactory operation of the bear- 
ing and may cause its failure. 

When a generator operates at rated 
speed, an oil film several thousandths 
of an inch thick exists between pads and 
runner. Since oil has a high electrical 
resistance, oil-film resistance can be 
used to check bearing performance. 
Low-resistance readings, as indicated 
by an ohmmeter, or even with a dry cell 
and light bulb, show that there are for- 
eign particles in the oil film or high 
spots on the bearing surfaces. 

Several years ago, temperature of a 
large thrust bearing showed a small but 
sudden increase and electrical resistance 
of the oil film dropped to a low value. 
The bearing continued to operate satis- 
factorily, but a scheduled inspection 
several months later showed some pads 
had shiny spots on them a few thou- 
sandths of an inch above their normal 
surface. 

Even though the bearing had not 
failed, it was sent to the manufacturer 
for study and repair. Small holes drilled 
into the high spots released gas that was 
under high pressure. Some of this gas 
was collected and when analyzed con- 
sisted chiefly of hydrogen. Apparently 
high-pressure hydrogen had raised the 
babbitt from the steel and caused the 
blisters. 

Further study and operating experi- 
ence indicated that hydrogen-produced 
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85% MAGNESIA 
INSULATION 


Desalters and piping in West Texas Refinery, insulated with 
“Featherweight” 85% Magnesia and covered with weatherproofing 
materials. Insulation contractor: Willard A. Selle Co., Inc., El Paso, Tex. 


helps refinery conserve dollars 


‘Save heat—save money” is an operating rule that holds 
true for almost every industry. In the refinery illus- 
trated here, heat is effectively conserved by the use of 
**Featherweight’’ 85% Magnesia, used to insulate various 
pieces of hot piping and equipment. 


For any industrial insulation use, ‘‘Featherweight” 
proves to be a thrifty choice. By itself this material 
(85% basic carbonate of magnesia and asbestos, fiber) 
has an effective insulating range up to 600°F. Used 
with K&M Hy-Temp Insulation, its range is extended 
to 1900°F. 


Hy-Temp is applied directly to the hot surface, and 
‘Featherweight’ is used as the second layer. The two 


materials, when applied with staggered vertical and hori- 
zontal joints, eliminate heat loss which occurs on single 
layer installations when the expansion of hot piping and 
equipment causes joints to open. 


These K&M insulations will last the life of the equip- 
ment they serve, will withstand moisture, vibration, and 
frequent temperature change. With a waterproof jacket, 
they serve equally well outdoors. Both materials are sup- 
plied in various sizes and thicknesses. 


Your K&M distributor is an experienced applicator who 
will gladly give you more information about these heat- 


saving, money-saving K&M insulations. Or write 
directly to us. 


KEASBEY & MATTISON company - AMBLER « PENNSYLVANIA 


Nature made asbestos...Keasbey & Mattison has made it serve mankind since 1873 
In Canada: Atlas Asbestos Co., Ltd., Montreal, Toronto, Winnipeg, Vancouver 
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WING PACKAGE POWER PLANT DRAFT INDUCER at WELCH GRAPE JUICE 
COMPANY'S PLANT AT WESTFIELD, N.Y. SERVES TWO 20,000 Ib./hr. BOILERS. 
NOTE (A) INDIVIDUAL CONNECTION FROM EACH BOILER (B) BY-PASS WITH 
DAMPER CONTROLLED FROM BOILER ROOM, PERMITTING NATURAL DRAFT 
AT LOW LOADS (C) RELATIVE LIGHT WEIGHT AND COMPACT PACKAGE 
DESIGN PERMITS SUPPORT ENTIRELY ON COMMON BREECHING. 


The WING Package DRAFT INDUCER is unique in that the motor 
(or turbine) and fan is designed as one complete removable unit, 
making installation easier and being easily removed, facilitates 
inspection and maintenance. Other advantages are: 


1. Big savings in space require- 
ments 

2. Permits fewer and lighter 
structural supports 

3. Eliminates field line-up 
problems 

4. Eliminates water cooling 


5. Only two support bearings 
6. Wide flexibility in gas outlets 


7.Saves on investment and 
maintenance 


8. Low load ratings on natural 
draft because of ample free 
gas travel area 


Write for complete details 


L. J. Wing Mfp.Co. 


50 Vreeland Mills Road 
Linden, New Jersey 


UNIT HEATERS BLOWERS TURBINES 


DRAFT INDUCERS 
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babbitt blisters were an important fac- 
tor affecting thrust-bearing perform- 
ance. Such blisters had been found on 
bearing pads that had been in storage 
for several years. But it had not been 
realized that these blisters could cause 
failure of a bearing. Such failures have 
occurred but were never explained be- 
cause wiping the babbitt obscured the 
cause of the trouble. 

Further study revealed that the hydro- 
gen originated from within the steel, 
having been introduced during the steel- 
making process. The maximum amount 
of hydrogen content to insure freedom 
from blistering was determined and 
processes to remove hydrogen from the 
steel were developed. Use of these proc- 
esses in the manufacture of thrust-bear- 
ing pads has eliminated babbitt blister- 
ing. ASME paper. No number. 


Coefficients of Float-Type Variable- 
Area Flowmeters. By V P Head, Direc- 
tor of Hydraulic Research, Fisher & 
Porter Co. 

These types of flow meters have been 
on record since 1868 in the U. S. Many 
years passed before they found general 
use in chemical process industries, oil 
industries, aircraft test work and other 
flow measuring applications. This de- 
pended on development of precise glass 
and metal tube-forming techniques, and 
friction-free magnetic and 
transmitters. 

Working equations, based on dimen- 
sional analysis and theoretical pressure- 
drop relations, coupled with experi- 
ments, enabled development of coeffi- 
cients to estimate performance of a wide 
variety of float shapes. These correla- 
tions are already in use in general ap- 
plication of industrial instruments. How- 
ever, further test work with controlled 
float-edge sharpness and careful me- 
chanical inspection is needed before a 
tolerance for uncalibrated test-type in- 
strument can be stated with confidence. 
Whether this tolerance and inspection 
costs necessary to achieve it can com- 
pare favorably with tolerance and cost 
of individual calibration of test-type 
instrunents remains to be seen. 

Appendix contains tables of coeff- 
cients for %, 34, 1, 1% and 2-in. flow- 
meters. ASME Paper No. 53-A-208. 


electrical 


| 
Measurement Errors: Classification and 
_ Interpretation. By J C Boonshaft, Chief 
Engineer, Fischer & Porter Co. 
Reliable measurement depends on 
complete understanding of appearance 
of errors, how they are affected by in- 
strument construction and method of 
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NO GETTING iT’ 


is Continuous PROTECTION 


To give your power unit maximum 
protection, purify the lubricating oil 
continuously. Even a De Laval machine 
gives most effective results when it is 
operated on continuous by-pass rather 
than on “batch.” 


This is so because the action of the 
centrifuge is itself continuous — the 
machine constantly discharges clean 
dry oil and sends the removed water 
to waste. Any leakage of water to the 
lubrication system shows up at once. 
There is no chance for any dangerous 
amount of condensate or other water to 
collect in the oil. 


A De Laval Oil Purifier of proper size 
will clean all the oil in the system every 
six to eight hours. The exact rate of 
purification depends on the viscosity of 
the oil and the size and character of the 
contaminants. No getting around it, 
continuous purification provides con- 


tinuous protection. 
® 


THE DE LAVAL SEPARATOR COMPANY e = Chicago POUGHKEEPSIE,N.Y. SanFrancisco 


DE LAVA 


‘OR MORE DEPENDABLE POWER PRODUCTION) 
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CONTROLLED 
VOLUME PU MPS 
ARE. 


VARIABLE SPEED CONSTANT SPEED 
CONTROLLED CONTROLLED 
VOLUME PUMPS 


VOLUME PUMPS 


Major utility standardizes on controlled volume pumps 


Philadelphia Electric utilizes Milton Roy pumps in connection with the 
boiler feed water treatment system in each of its seven power stations. 


Standardization proves profitable. Automatically controlling the metering 
of treating chemicals, this universal treatment method assures complete 
control over many problems of power plant operation. 


Flow-control instrumentation of this type is representative of the use of 
Milton Roy Controlled Volume Pumps. Other applications include floc- 
culation control in clarifiers, corrosion control in boilers, and pH control. 


Similar systems can help you solve your low-capacity flow control prob- 
lems. Write for Data Sheet D-54-2 which describes fully the Milton Roy 
System .. . and Bulletin 553, ““Motor-Driven Pumps.” 


Engineering Representatives sto 
“ 


in the United States, Canada, * jen 
South America and Africa pe 3 
COM PANY 


1305 E. MERMAID LANE PHILA. 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 


More TECHNICAL BRIEFS 


Begins on page 160 


using the instrument. Accuracy depends 
on following: (1) How well is the true 
value known? (2) How well does the 
instrument measure this true value? (3) 
How well does the experimental method 
reduce uncertainties in comparison? 

Errors depend on such items as: (1) 
scale factors (2) direction of approach 
of variable to final reading (3) just-past 
history of measurement system (4) 
length of time at reading (5) life his- 
tory of measurement system (6) am- 
bient factors, particularly temperature. 

Seale factors include readability, 
closest being 0.1 or 0.2 part of smallest 
scale division, unless verniers are used. 
Readability depends on physical layout 
of scale and its relation to the pointer 
or indicator. 

Dead zone in instruments depends on 
sensitivity to small changes in value of 
variable. Dead zone is measured by 
total change in variable (both up and 
down) before instrument responds. In- 
strument sensitivity is related mostly to 
force, friction ratio of receiving element 
to linkage system and accessory units’ 
element drives. 

Just-past history of an instrument in- 
volves sensitiveness that is measured by 
small changes of variable. It usually 
stays constant throughout the range. 
Another factor is hysteresis which is 
measured throughout full range of in- 
strument. Hysteresis can be limited by 
selecting metals with closely control- 
lable physical properties. 

With certain inexpensive steels used in 
many instrument springs, instantaneous 
reading errors as high as 144% of full 
scale may be experienced. It may take as 
much as 24 hrs for this error to reduce 
to zero through recovery of springs. This 
effect is only important in high-precision 
work with quick changing variables. 

Time effects of permanent set or 
change in calibration because of creep, 
leakages, chemical changes within meas- 
uring element can be eliminated by 
periodic recalibration. Instrument man- 
ufacturers usually put their products 
through full cycling tests to “break in” 
equipment and to test for poor construc- 
tion. 

Principal ambient temperature errors 
result from change of elastic modulus 
and consequent range calibrations. 
Special materials or design can mini- 
mize this type of error. 

Measurement uncertainties from 
smallest to largest are: readability, sen- 
sitiveness, dead zone, elastic after-ef- 
fect, hysteresis, permanent set and pre- 
cision. ASME Paper No. 53-A-219. 

(Continued on page 216) 
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POWER 


THE WM. POWELL COMPANY 


CINCINNATI, 


“You see POWELL VALVES everywhere!”’ 


And no wonder! For The William Powell Com- 
pany makes more kinds of valves and has 
probably solved more valve problems than any 
other organization in the world. 

Wherever flow requires dependable control, 
there’s the place for Powell Valves—famous for 


dependability since 1846. Made 14” to 30” and 
125 pounds to 2500 pounds W. S. P. Bronze, 
iron, steel and corrosion resistant alloys. Avail- 
able through distributors in principal cities. On 
problems, write direct to The Wm. Powell 
Company, Cincinnati 22, Ohio. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 
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LUMMUS 


PLANT AND GENERAL SALES OFFICE AT 504 WEST 145TH ST., EAST CHICAGO, INDIANA. 


FABRICATED PIPING DIVISION 


HEAT EXCHANGER DIVISION PLANT AT HONESDALE, PA. 


MAIN OFFICES OF THE LUMMUS COMPANY AT 385 MADISON AVE., MEW YORK 17, 


More TECHNICAL BRIEFS 


Begins on page 160 


Some 12 Percent Alloys for 1000-F to 
1200-F Operation. By D L Newhouse, 
B R Seguin and E M Lape, Materials 
and Processes Lab, General Electric Co. 

These alloys include some martensic 
12% Cr types. Detailed high-tempera- 


| ture creep-relaxation and stress-rupture 


Survey of Experimental Determinations 


data are given for 12% Cr (Type 403) 
and for six alloy modifications including 
12% Cr-Co-W-V, 12% Cr-W-V, 12% 
Cr-Mo-V, 12% Cr-Mo-W-V, 12% Cr-Cb 
and 12% Cr-Ni-W. Other properties 
such as thermal expansion, modulus of 
elasticity, resistance to stress corrosion 
and so forth, are discussed. Some of the 
modified 12% Cr alloys offer a combina- 
tion of properties that make them attrac- 
tive for a number of high-temperature 
applications. 

These materials prove their impor- 
tance in steam and gas-turbine buckets, 
compressor blading, bolting, valve stems 
and similar applications. The paper in- 
cludes five extensive tables of properties 
of these alloys and 14 graphs. ASME 
Paper No. 53-A-168. 


of Heat Capacity of Ten Technically Im- 
portant Gases (Air, CO., CO, 
CH,, NO, N., O,, H,O). By J F Masi, 
Thermodynamic Section, National Bu- 
reau of Standards. 

All literature reports of determination 
of heat capacity of gases in period 1925- 
1952 have been reviewed and those per- 
taining to any of the ten gases have 
been tabulated. The four direct and six 
indirect methods used in these measure- 
ments are described. Reported results 
of several of the gases are compared 
graphically with values calculated from 
molecular data and an equation of state. 
A table of most recent heat capacity 
values for the ten gases at one atmos- 
phere is included. 

Bibliography lists a total of 53 refer- 
ences. Appendix describes a flow cal- 
orimeter used by National Bureau of 
Standards. ASME Paper No. 53-A-206. 


New firm—Jordan, Shotwell Associates, 50 
Broad St, New York 4, N. Y.—offers gen- 
eral consulting service with emphasis on 
industrial power and process design and 
construction management. Walter Jordan 
has had long experience in processing of 
non-metallic minerals and participated in 
construction of the gaseous diffusion plant 
at Oak Ridge. 

Dr John S G Shotwell, formerly chief 
of Construction Management Bureau, North- 
east District Corps of Engineers, has had 
an extensive background in Canada and 
the United States in power construction, 
plant layout, management engineering and 
is a specialist in pulp-and-paper operations. 
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YOU SEE WASTE HEAT! 


CONTROL OF EXCESS AIR BY CITIES SERVICE HEAT 
PROVER CAN REDUCE HEAT LOSSES AT CEMENT 
PLANTS! In cement kilns, air must be controlled to 
the precise quantity that will just completely burn the 
fuel. Any excess of air above this amount carries 
waste heat out of the kiln. THE HEAT PROVER ENABLES 
THE OPERATOR TO SEE WHEN THE RIGHT AMOUNT 
OF AIR IS ENTERING THE KILN. 


Many air-measuring methods allow only intermit- 
tent sampling of kiln gases. With the Heat Prover, 
direct and continuous readings of kiln combustion 
are available for immediate use . . . and the Heat 


BUT THE CITIES 


LUG 


QUALITY PETROLEUM PRODUCTS 
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SERVICE HEAT 


Prover can bring about a considerable fuel savings 
and can substantially increase just about any cement 
plant's operating efficiency. 


WHEREVER A FURNACE OPERATION IS INVOLVED 
the Heat Prover can help increase productivity and 
decrease operating costs. It samples rapidly and pro- 
vides simultaneous and continuous readings of oxy- 
gen and combustible gases. The Heat Prover is porta- 
ble—a technically accurate combustion analysis is 
obtained in a usable, practical manner. For details 
call your nearest Cities Service Office or write Cities 
Service Oil Co., Sixty Wall Tower, New York 5, N. Y. 


PROVER CAN! 


a 
“a 
| 
| 
AVAILABLE WITH THE HEAT PROVER. \ A ~ 


YES, 


there is an ALL-PURPOSE 
gasket material 


DURABLA Asbestos Sheet Packing, 


continuously produced and marketed for | 


almost 50 years, can be used with a 
proved knowledge of safety wherever 
Gaskets are required. 

Constructed of a thoroughly digested 
mixture of the highest grade carded 
Canadian Asbestos fibre, with special 
compound, this gasketing is used for the 
sealing of water, steam, all oils, gases, 
alkalies, acids, refrigerants and hydro- 
carbons. Every square inch of sheet has 
a uniform density, thickness and asbestos 
distribution. 

DURABLA Gaskets do not leak or 
show distress at 1650 psi, steam pressure 
at 850° F. Gaskets are supplied in all 
sizes and shapes accurately machine cut. 

DURABLA Sheet Packing is available 
in commercial thicknesses, such as 1/64”, 
1/32”, 1/16” and 1/8”. Also available, 
on application, are other gauges, includ- 
ing 1/100”. 

Call your Distributor or write us for 
descriptive bulletin P1. 


DURABLA MANUFACTURING COMPANY 
114 Liberty Street, New York 6, N. Y. 


® ILL NEVER FORGET the misery 
of a 12-8 watch in a 400-psi 750- 
F pulverized-coal fired plant in 
which I pulled the biggest boner 
of my life. I had the upper level 
in the boiler room; the other fire- 
man on watch was assigned to the 
lower level. 

About 4 am he signalled me he 
was ready to wash ashes and 
wanted the induced draft on No. 
2 boiler increased. I strolled over 
to the control panel and casually 
switched from automatic to man- 
ual control of the induced draft. 
Then I turned the knob to in- 
crease the draft. This control was 
often sluggish, so I carefully 
watched the gage pointer. For 
some reason or other it seemed 
slower than usual. 

Suddenly the engineer in charge 
of the watch dashed in, shouting 
that his superheat temperature 
and vacuum were dropping fast. 
“What’s wrong?” he yelled. 

I looked at him as though he 
had tripped his governor and 
quietly replied: “Nothing.” Then 
I glanced at the feedwater flow- 
meter and, to my amazement, the 
pen was ready to run off the out- 
side of the chart. 

In a foggy moment I had 
grabbed the feedwater control 
and was increasing feed instead 
of draft. The high water alarm 
wasn’t working, so we had no 
warning of the increase in boiler 
water level. 

I’ve never forgotten this boner. 
Now, whenever I approach a con- 
trol panel, I set my mind to my 
job. And I keep it that way. 

Maurice 

Philadelphia, Pa. 


@ What is your biggest boner’? We'll 
pay ten dollars for each one we publish. 
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on piping 
fabrication 


ALLOY STEEL WELDING FITTINGS 


Substantial Savings for Leading Company 
PLUS These Other Outstanding KEY-KAST Benefits 


GIVE YOUR PIPING SYSTEM THE ADVANTAGES 
OF Key-KAST ALLOY STEEL WELDING FITTINGS pipe 
@ Greater wall thickness throughout with extra thick- 
ness in critical areas. 
avechataaeh 2. Quality of the fittings was consistent through- 


e . 
@ Materials meet A.S.M.E. and A.S.T.M. Codes. out, with not one rejection. 
@ Rigidly tested and inspected to meet high standards 


of quality. 3. Although KEY-KAST fittings were not ordered 
to radiographic quality—all weld ends were 
gamma rayed and KEY-KAST fittings showed 
up better than class 2 per ASTM E-71. 


IN ALL SHAPES, SIZES, SCHEDULES IN LOW AND INTERMEDIATE 
ALLOYS AND VARIOUS STAINLESS STEELS 


Delivery of fittings was on schedule with the 


Write for information and prices 
Since 1916...manufacturers and developers of 
products for high temperatures and pressures 


P.O. BOX 494-C, EAST ST. LOUIS, ILLINOIS 


DISTRICT OFFICES: NEW YORK + CLEVELAND 
CHICAGO + TULSA » HOUSTON + LOS ANGELES 
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FOR ALL GRADES 
OF LIQUID FUEL 


Enco Burner Units of Steam or Mechan- 
ical Atomizing Types are made in 
various sizes with capacities from 1 to 
1000 gallons per hour. 


Designed for operation either with or | 
without air registers and for natural or | 
forced draft. 

The Enco Interchangeable Atomizer 
is made for instant change of guns 
for operation by either steam or me- 
chanical system or to cover a wide 
range of capacity. 

Enco Atomizers are used with vari- 
ous types and makes of pulverized- 
coal and gas-burner units to provide 
a dual fuel unit for cold starting, or 
for full-load operation when coal or 
gas is not available, or use when oil 
is the more economical fuel. 

We have made many installations 
during the past 25 years and are. 
ready to cooperate with those looking 
for better operation and assurance 
against loss of steam output. 


THE ENGINEER CO. 
CEC) vor 6.0.7. 


More POWER NEWS 


Begins on page 158 
This reactor, known as Pressurized 


Water Reactor (PWR), will be cooled 
and moderated by ordinary water under 
pressure. Using slightly enriched uran- 
ium as fuel, this type of reactor is more 
advanced, research and development- 
wise, than others. 

This project represents only one of 
several approaches to development of 


economical electric power production | 
| from atomic reactors. A total of five | 
atomic power plants have been planned | 


by the Atomic Energy Commission. A 
few details were revealed by Dr Henry 
D Smyth, Member of AEC, at a meeting 
of the American Institute of Chemical 
Engineers in New York on March 9. 

The first power reactor, the PWR 
mentioned above, will generate at least 
60,000 kw. Water in the reactor at 
2,000 psi and 500 to 600 F will heat 
other water to produce steam at 600 psi 
for turbine drive. 


No. 2 will be a “breeder” of inter- 
mediate size. The term “breeder” re- | 


fers to a reactor that generates not less 
than 1 lb of plutonium or U233 for 
each pound of U235 consumed. This 
unit will generate up to 15,000 kw of 
electric power. “Temperatures and 
steam pressure will be increased to val- 
ues appropriate to a full-scale power 
breeder reactor.” The quotation com- 
pares the new plant with the small ex- 


| perimental breeder that has been run- 


ning in Idaho for some time. 

Plant No. 3 is a radical simplifica- 
tion. It will be an attempt to use boiling 
water as the medium for heat extraction. 
It is planned to feed steam generated in 
the reactor directly to a 5,000-kw tur- 
bine, a possible way to reduce costs of 
atomic power plants. 

Fourth unit planned by AEC will be 
a homogeneous reactor designed to 
breed uranium U233 in a blanket of 
thorium surrounding the chain-reacting 
core. This unit will produce 65,000 kw 
of heat, but no electric power. 

Reactor No. 5 will use graphite as 
moderator and a sodium-potassium al- 
loy as coolant. To test this combination, 
the reactor will generate about 20,000 
kw of heat, but without any electrical 
generation. 

Dr Smyth brought out several other 
points of interest: The nuclear power 


| industry must stand or fall economically 
depending on success chemists and 


chemical engineers have in developing 
cheap processes or purifying and re- 
fabricating nuclear fuel. 

The submarine “Nautilus”, recently 
launched, will use pressurized water 
for cooling and heat transfer. The sec- 
ond submarine reactor may use pure 
sodium as coolant. 

(Continued on page 222) 
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DIAL 
THERMOMETERS 


Made in 3 types to 
suit any requirements, 
Rigid stem, wall or 
flush mounted, 11 
inches of scale read- 
ing. Interchangeable 
with standard indus- 
trial separable sock- 
ets. Stem can be 
placed at any angle 
| and case can be ro- 
tated to any readable 
| position. 

| 


RECORDING 
THERMOMETERS 


Twelve inch die-cast 
aluminum case with 
black or white wrinkle 
or satin finish. Single 
or multiple pen con- 
struction. Electric or 
spring wound clock, 
24 hour or 7 Day Rev- 
olution, Flexible Ar- 
mor and bulb of stain- 
less steel. Ranges —40 
+950°F or Equivalent 
ta 


INDUSTRIAL 
THERMOMETERS 


Red-Reading Mercury 
_ —Extruded brass case 
— chrome finish. 
Ranges —40 + 950°F 
or Equivalent in °C, 


RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 


Thoroughly annealed 
for permanent accu- 
racy. Complete line 
A.S.T.M. and fractional 
division types. 


FOR COMPLETE INFORMATION 
WRITE FOR CATALOG 200G 


THERMOMETERS, INC. 
Cincinnati 12. Ohio + MElrose 1500 | 


POWER * MAY 1954 


| 
Atomiz¢ \! 
tind 
pustion — 
ith 
wi 
eee ee rn 
At 
| 
220 


POWER 


MAY 1954 


The unfailing dependability of LimiTorque Controls to 
function surely, safely, instantly is proved every day in 
many of the leading power plants and central stations 
throughout the country. There is no guesswork con: 
nected with LimiTcrque Control. One key man can open 
and close large or inaccessible valves by merely pushing 
a button, thus saving considerable time and man power, 
while assuring better coordination of plant operation. 
Damage to seats, stems and disc is prevented, because 
LimiTorque shuts-off the power if an obstruction occurs. 


LimiTorque fits all types of valves and may be actuated 
by any available power source such as electricity, air, 
steam, water, gas or oil, 


hia Gear 


lustrial Gears and 
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INC. 
“f ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
4 NEW YORK + PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 
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Sulphuric Acid, Nitric, Hydro- 
cloric, in fact on any Acid* Blu- 
Lon, Chesterton Style 320, makes 
a tight lasting seal. Blu-Lon is 
braided from chemically pure Afri- 
can Blue Asbestos and through a 
specially designed method each 
single strand is immunized and 
lubricated with DuPont Teflon. 
This process is not to be confused 
with other quick dip Teflon treat- 
ments as Blu-Lon is a thoroughly 
impregnated Teflon packing. This 
added protection plus Blu-Lon’s 
unique breaking-in lubrication 


#320 


NEW PACKING DEVELOPED 
BY CHESTERTON FOR 


ulphuric 


places this in an Acid 
resisting field by itself. 

Chesterton Blu-Lon is recom- 
mended for strong acids of 1-4 pH 
value. Note chart below which 
recommends threeChesterton Pack- 
ings for full range of chemicals 
1-14 pH. 

Blu-Lon comes thoroughly 
lubricated, sungraphited, blue in 
color. It is ideally suited for serv- 
ice on chrome plat:d or stainless 
steel shafts. 

* For Hydrofluoric Acid write us 
for special recommendation. 


A SAFE RULE FOR CHEMICAL PACKINGS 
#315 


#322 


Blu-Lon 


1 


Carsons White-Lon 


14 


STRONG ACIDS 


WEAK ACIDS OR 
ALKALIES 


STRONG ALKALIES 
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A.W. CHESTERTON CO. 
America's Oldest Manufacturer of Mechanical Packings 


(V) 


EVERETT 49, MASS. 


More POWER NEWS 


Begins on page 158 


The power produced by all of the 
proposed plants will be many times as 
costly as power from conventional 
plants, but Dr Smyth feels that atomic 
power will eventually be competitive. 
All of the industry groups that have 
been studying the matter have come to 
the same conclusion, he said. 


Gas Turbine 
(Continued from page 158) 


TURBINE wheel is prepared for testing 


stage centrifugal and a rotary regenera- 
tor gives a light, compact and simple 
machine with fuel consumption com- 
parable to that of automotive . . . en- 
gines.” 

; The Chrysler turbire and its reduction 
gears are 32 in. long, 33 in. wide and 
28 in. high. It is rated at 120 shaft hp, 
according to George J Huebner Jr, 
executive engincer in charge of re- 
search and director of the development. 
Because of its torque characteristics, 
Huebner said, the turbine delivers about 
the same performance as a 160hp piston 
engine. It is about 200 lb lighter and 
has only about 20% as many major 
moving parts as a piston engine of the 
same output. 

“Whether we ultimately shall see 
commercial production of gas turbines 
for passenger cars,” said James C Zeder, 
vice-president and director of engineer- 
ing and research, “depends on the long- 
range solution of many complex metal- 
lurgical and manufacturing problems.” 

Test runs of the turbine car, burning 
straight-run gasoline, were made at the 
Chrysler proving grounds. This is be- 
lieved to be the first gas turbine used 
successfully in a production-model car. 
Chrysler tentatively plans to test-run 
the car for the press in June. 

(More Power News on page 224) 
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HERE’S HOW YOU CAN SAVE 


1. Reduced inventory 

2. Simplified inventory control 
3. Reduced labor cost 

4. Reduced errors in application 
5. Simplified lubrication 

6. Speeded-up purchasing 


eee 
c Be sure with Pure. Sales offices located in 
more than 500 cities in Pure’s marketing area. 


saving lubrication costs 


by just letting Pure Oil help them SIMPLIFY AND SAVE! 


PURE 
35 E. Wacker Chicago 1, Illinois 

LUBRICANTS 


When a West Virginia coal mine found they were spending more 
than 5¢ per ton for lubrication, and loss of tonnage through 
breakdown was even more, they called in Pure Oil. 

Within six weeks Pure Oil engineers had cut the cost down ta 
1¢ per ton (a savings of 80%). How? By selecting lubricants 
better suited to protect the machinery and, by setting up a 
lubrication program based upon a survey. Reducing the num- 
ber of lubricants from seven to four resulted in smaller inventory 
and less waste. An unusual case, to be sure. Yet sizable savings 
have been accomplished in all types of mines, mills and fac- 
tories by similar Pure Oil methods. 

Send for this free booklet which tells 
you how you can Simplify and Save 
on lubrication, too! 


IT STARTS HERE 


Please send me your free booklet on how to “Simplify 
and Save” 


NAME 

POSITION 
COMPANY 
ADDRESS 
CITY _ZONE_____STATE, 
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ALBRIGHT 


Monongahela Power Company 
Fairmont, West Virginia 


Units 31 and #2 are in operation. The fans for Unit #3 have been designed and 
are being constructed. They will be larger than the fans for the first two units. 
Boiler 23 will operate on the same type of fuel (pulverized coal) and is expected 
to generate one million pounds of steam per hour. 


Each boiler now in service is served by two Forced Draft and two Induced Draft 
Fans with the following specifications: 


*,D. Fans Double inlet with radial inlet vanes; outlet dampers; rain hoods 
and recirculating duct connections. Capacity for each fan: 
110,500 cfm; 100 F; 14.7” SP; 1180 rpm; 348 hp. 


1. D. Fans Double inlet, special control type inlet dampers and outlet 


dampers. Capacity of each: 187,000 cfm at 350 F; 13.5” SP; 
880 rpm; 566 hp. 


Green Fans can show an excellent record of efficiency and durability. They can 
be found in many of the leading and recently completed 
utility and industrial power plants. They have back of 
them a fund of knowledge about fan requirements and 
fan design. They serve their users well. 


*Sonderson & Porter, Engineers 


More POWER NEWS 


Begins on page 158 


Bevatron goes into operation 
University or Cairornia’s Beva- 
tron, the world’s most powerful particle 
accelerator, has gone into successful 
operation. Built with AEC funds, the 
$9-million machine has accelerated hy- 
drogen protons to an energy of 5-billion 
electron volts (bev), the highest en- 
ergy ever achieved by an accelerator. 
UCRL physicists are now working to 
push the machine to its design energy 
of 6.25 bev. 

Experimental attention will be fo- 
cused especially on mesons created by 
collision of high-energy protons with 
particles in target nuclei. Production 
of mesons is one of the chief missions 
of all modern high-energy particle ac- 
celerators. Sometimes called the “glue” 
of the atomic nucleus, the meson is in- 
timately involved with the powerful but 
elusive forces that are responsible for 
the atom’s great energy. 


Westinghouse paper explains 
the technical writing field 


Westincnouse Exvectric Corp has 
prepared a comprehensive paper en- 
titled: Technical Writing Opportunities 
for Engineering Graduates that is de- 
signed to show interested engineers the 
best way to start a career in this field. 

This latest memorandum on techni- 
cal writing was prepared by H C Mc- 
Daniel, manager of technical publicity, 
and C A Scarlott, editor of the West- 
inghouse Engineer. Copies of it have 
been sent to the editor of each college 
engineering magazine published in the 
United States and to the editor of /n- 
dustrial Science and Engineering. 

Purpose of this paper is not to teach 
engineers how to write, but rather, to 
show them the best ways to get techni- 
cal articles into print. Any person in- 
terested in this information may obtain 
a copy of the memorandum by writing 
Westinghouse Electric Corp, Technical 
Publicity Dept, PO Box 2278, Pittsburgh 
30, Pa. 


Plan memorial to 
Albert L Cole 


Tue memory oF Albert L Cole, late 
power production superintendent of 
Saskatchewan Power Corp, Regina, 
Canada, and former Associate Editor of 
Power, will be perpetuated in Saska- 
toon, Saskatchewan. The utility’s power 
plant in that city will be renamed the 
Albert L Cole Generating Station. 

The company will also establish a 
memorial library for him, in its Regina 
office. Cole died in 1952. 

(More Power News on page 226) 
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Heat-treating and physical testing equipment 
shown at left is used for quality control of weld- 
ing operators and for development of new weld- 
ing procedures. 


4 


4. This Rockwell hardness testing machine 
measures the hardness of weld specimens 
as a guide to proper procedures for heat- 
treating of welds. 


Daily rigid testing 
is your insurance of 
quality welds in 


NAVCO 
FABRICATED 
PIPING 


At Navco, a continuous parade of weld specimens 
are processed in the new, modern physical-chemical 
testing laboratory. It is here that weldments are 
studied metallographically and tested physically— 
all on a rigid schedule of quality control practices. 
Navco customers have benefited from progressive 
quality control practices for more than 40 years; 
. they have come to know that piping installations, 
: engineered, fabricated and erected by Navco, are 
precise, accurate and dependable. 


A laboratory technician cuts a sample 
from a pipe weld prior to grinding and 
polishing for metallographic examination. 


Call on NAVCO for your next piping job. Here a weld specimen is etched to outline 
the grain structure for further metallo- 


graphic study. 


3105 LIBERTY AVENUE, PITTSBURGH 1, PENNSYLVANIA — 
New York (Chicago Cleveland + Boston «+ Atlanta Buffalo Cincinnati 
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KEEPS ITS 
BEST! 


That’s right! You can always be 
sure Hendrick Mitco Open Steel 
Flooring will provide a level walk- 
ing surface both safe and strong. 
Ideal for flooring or walkways be- 
tween buildings, its rectangular, 
square-edged steel bars provide 
tops in rigidity yet leave 90% open 
area for light and air. Made into 
integral panels under hundreds of 
tons of hydraulic pressure, Hen- 
drick Steel Flooring has no bolts, 
rivets or welds to stress or warp. 


And more! For extra heavy indus- 
trial usage it’s available in Heavy- ° 
Duty Steel Grating. For details write to Hendrick, today! 


Hendrick 


MANUFACTURING COMPANY 


46 DUNDAFF ST., CARBONDALE, PA. * Sales Offices In Principal Cities 
Perforated Metal + Perforated Metal Screens - Wedge-Slot Screens + Archi- 
tectural Grilles + Mitco Open Steel Flooring + Shur-Site Treads + Armorgrids 


FLOW TUBE 
manufactured by 
FOSTER 
offers you all these 
ADVANTAGES: 


*Gen-til-'ly 
ACCURACY — Produces differential from 


and D/d ratios to provide differentials that can 


points of equal cross-sectional area.. be accurately measured with least head loss. 


fur- 


nished with head capacity curves, and guar- 


LOW INSTALLED COST — Average length is 
only 14 times the pipe diameter,and straight 


d for exceptional accuracy when used 
with any standard indicating, recording or 
integrating meter. 


runs entering and following are not required 
unless installed near throttling valves or 


LOW HEAD LOSS — Available in several types regulators. 


Write for Bulletin FT-101 or specific recommendations 


FOSTER ENGINEERING COMPANY 


UNION, N. J. 


835 LEHIGH AVENUE 


More POWER NEWS 


Begins on page 158 


Coming Events 


May 5-7—American Institute of Elec- 
trical Engineers. Northeastern district 
meeting. Hotel Van Curler, Schenectady, 
N. Y. For details write AIEE, 33 W 39th 
St, New York 18, N. Y. 


May 7—First Annual Conference for 
Engineers, Ohio State University, Colum- 
bus, Ohio. For details write ACE, Room 
100, Lord Hall, Ohio State University, Co- 
lumbus, Ohio. 


May 16-20—Oil Heat Institute of 
America. Twentieth exposition. For de- 
tails write R H L Becker, Oil-Heat In- 
stitute of America, Inc, 500 5th Ave, New 
York 36, N. Y. 


June 13-18—American Society for 
Testing Materials, annual meeting, Sher- 
man and Morrison Hotels, Chicago, Ill. For 
details write ASTM, 1916 Race St, Phila- 
delphia 3, Pennsylvania. 


June 14-17, American Society of Me- 
chanical Engineers. Annual conference 
and technical exhibit of the Oil and Gas 
Power Division. Muehlbach Hotel, Kansas 
City, Mo. For details write ASME, 29 W 
39th St, New York 18, N. Y. 


June 21-25—American Institute of 
Electrical Engineers. Summer and Pa- 
cific general meeting. Biltmore Hotel, Los 
Angeles, Calif. For details write AIEE, 33 
W 39th St, New York 18, N. Y. 


June 28-30—The American Society of 
Heating and Ventilating Engineers, 60th 
semi-annual meeting. New Ocean House, 
Swampscott, Mass. For details write 
ASHVE, 62 Worth St, New York 13, N. Y. 


July 13-15—Plant Maintenance Show 
and Plant Maintenance Conference, 
Pan-Pacific Auditorium, Los Angeles, Calif. 
For details write Clapp & Poliak, Inc, 341 
Madison Ave, New York, N. Y. 


Sept 1-16—International Electrotechni- 
cal Commission, golden jubilee meeting 
at University of Pennsylvania, Philadel- 
phia. For details write US National Com- 
mittee, American Standards Association, 70 
E 45th St, New York 17, N. Y. 


American Society of Mechanical Engi- 
neers has appointed Ketchum, MacLeod & 
Grove, Inc to handle its public relations 
activities, according to C E Davies, ASME ° 
secretary. In addition to its regular public 
relations activities, the agency will be re- 


sponsible for drawing up recommendations 
for celebration of the society’s 75th anni- ° 
versary during 1955. 


The $36-million expansion of the power 
plant at Arrecifes, west of La Guaira on 
the central Venezuelan coast will be ready 
for service in late 1955. This project will 
increase capacity of the plant to 300,000 kw. 
Now oil-fired, the plant will be supplied 
with natural gas from the Guarico fields. 
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CRUSHING UNLIMITED! 


the story of 61,000,000 tons of coal 
crushed at less than I¢ per ton! 


The facts are in! The story of American Crusher 
performance—rugged, long-life-low-cost performance—is now 
available for your careful study. Not just one case history, or 
scattered reports—but a thorough survey of American installa- 
tions (power plants, central stations, and mines) across the 
nation. Here are the “crushing” facts: 


Total Tonnage Handled 61,000,000 Tons 

Average Age of Crushers ........... 9.5 Years 

Replacement Parts (Including Standby Parts) 
1/10 of 1¢ per Ton 


There can be no better proof of American's superlative 
endurance and economy of operation! 


... and for low-cost 
coal sample crushing 


Model 15 x 9 American Sample Crusher 
(one of several sizes) with capacities up 
to 2,000 Ibs. per hr. Can be equipped with 
American Adjustable Sampling Hopper, for 
a 5%-10%-15% or 20% sample of a 
sample. 


WRITE for your copy of the new 
AC Coal Crusher Bulletin 


1349 Macklind Ave. 
St. Louis 10, Mo. 


CRUSHER TONNAGE MENT cose 
N. J. Centray Station 6,000,009 $.00025 Per ton, 
Tons 20-year.olg instal. 
Gtion! 
W. Vo, Industray Power 
Plant 10,008,009 $.0008 Per ton, 10 a 
Tons Years jn Service! 
Minois Coal Mine 4,000,009 $.0005 Per ton for 10 eS 
Tons years S€rvices 
W. Ve Cog) Mine 2,514,000 $.0007 ton, 
Tons 23 years old! 
Ml. Power Plan, 2,950,009 5.0004 per 
Tons years in S€rvVice, 
— D005 ton for ac 
‘ae 
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Ring Crushers 


= Choose WESTERN 
for Chemical Treatment of Water, Steam and Fue 


Look them over! Check your needs! Every Western product 
for treatment of water, steam or fuel is proved in use, tech- 
nically formulated for each individual problem. 


More PLANT PROBLEMS 


Begins on page 140 


Cleaning stacks 
Continued from page 142 


either at base or top of the lining. These 
can be filled with rich cement mortar 


Sram == Zrotection 


(FROM CORROSION) 
CORAVOL circulating throughout your steam system protects 

it from corrosive attack; cleans out rust deposits ; increases 
heating and operating efficiency ; reduces maintenance and 
labor costs. CORAVOL is the original amine process devel- 
oped by Western Chemical Company. 


[2] WESTERN BOILER FEED WATER TREATMENT 


Special formulas for each individual boiler water and 


operating condition to eliminate scale, corrosion and 
foaming. 


[3] COOLING WATER TREATMENT AND ALGAECIDE 


Prevents scale deposit, corrosion, and algae growth in 
every type of cooling and condenser water system. 


[4] BRINE AND SWEET WATER TREATMENT 


Prevents corrosion and protects tanks and equipment 
in refrigerating brine and sweet water systems. 


| or neat cement. But lower temperatures 
| or installation of more lining is neces- 
| sary to stop further damage. 
GG should carefully distinguish be- 
| tween soot and cinders. The latter can 
| be economically removed with cinder- 
collecting fans, cyclone collectors, elec- 
trostatic collectors or gas scrubbers. 
Peter CUSHING Chicago, Ill. 


Epitor’s Note: Many plants run into 
the problem of removing soot from the 
stack interior. While no single solution 
gives positive results in every plant, it is 
interesting to note that washing down 
| with water or other fluids, sandblasting 
| and use of a steam lance require careful 
study before the job is started. Cor- 
rosion, erosion and cracking are a few 
of the troubles that occur with the wrong 
| cleaning method or the right one incor- 
rectly applied. 


[5] WESTO HOT WATER TREATMENT 


corrosion and sealing in hot water supply tanks 


lines, maintaining service without impairing pota- 
bility. 


[6] WESTERN LIGHTNING TREATMENT 


Disintegrates and removes scale quickly from water 


jackets, cylinder heads, condensers, compressors, lines, 
coils, pumps. 


WESTERN ALUMINA NO. 45 


Provides efficient coagulation in raw water ice manufacture, 
lime and soda softeners, water supply clarification. 


WESTERN SOOT REMOVER 


Removes and prevents soot deposits in combustion 
areas, thus increasing fuel economy and boiler capacity. 


[9] WESTERN FUEL OIL SLUDGE DISPERSANT 


Eliminates sludge and moisture in fuel oil, effecting clean 
tanks, lines, and burners, and improved combustion. 


MAIL THIS COUPON TODAY 
Western Chemical Company 
713 Washington Street 
Kansas City 5, Missouri 
Send me full information about products checked. 


Chemical Treatment 
for Water 
Steam and Fuel 


WESTERN 
CHEMICAL 
COMPANY 


Firm 
713 Washington Street na 
Kansas City 5, Missouri City Zone State 


Talks with a number of plant opera- 
tors show there is a growing tendency 
to use outside contractors for soot re- 
moval because the investment required 
for the equipment is difficult to justify. 
Not only that, with fewer operators per 
boiler, not enough men are available 
for the work. 

So approach soot removal carefully. 
Get all the facts on job costs and results 
before deciding on any particular 
method. Then you'll be certain you're 
using the best cleaning method for your 
plant and its equipment.—Ty Hicks 


Reconnecting generator 
Continued from page 144 


number of poles and eacl: coil is con- 
nected to adjacent commutator bars. 
For the wave winding the number of 
paths through the armature is always 
two, and each coil is connected to com- 
| mutator bars about two pole pitches 
| apart. (A pole pitch is the distance 
measured on the armature between the 
center lines of adjacent poles.) 

In a 4-pole wave winding one half the 
coils are in series while in the 4-pole 
lap winding, one-fourth of the coils are 
in series. So the output voltage of the 
wave winding is double that of the lap 
winding. With this arrangement the 
power output is the same because while 
doubling the output voltage the output 
current is halved. 

Field coils are usually connected in 
series because field-rheostat power loss 
is less and the control equipment is 
lighter. Commutation problems may in- 
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PNEUMATIC DAMPER OPERATOR 


PNEUMATIC ROOM 
THERMOSTAT 


JOHNSON PNEUMATIC 


TEMPERATURE CONTROL 


SIMPLICITY 
ACCURACY 
ECONOMY 


Diaphragm 


DIAPHRAGM throttling 
VALVE plug 


Pneumatic power—compressed air—is simplicity itself, 
adaptable, dependable, economical . . . In the auto- 
matic regulation of temperatures and humidities, for 
example, Johnson Pneumatic Control has been the 
standard since the *80’s. 

Each Johnson controller is merely a reducing valve 
in a compressed air line, set and reset automatically 
by an accurate temperature or humidity measuring 
element, to transmit compressed air, at varying pres- 
sures, to the valves and dampers which it controls. 
Johnson Diaphragm Valves and Damper Operators, too, 
are simple devices, with flexible, long-life diaphragms 
which are inflated as the controllers transmit increased 
air pressure. 

There are no mysteries here. And no complications! 
The operating cost of Johnson pneumatic equipment 
is very low—the only expense being the operation of 


a small compressor to supply air pressure. Where spe- 
cial conditions make it desirable, Johnson furnishes 


_other types of apparatus, such as electronic temper- 


ature and humidity controllers, to operate either pneu- 
matic or electric operators. 

Attesting to the accuracy, dependability and adapt- 
ability of pneumatic control are thousands of Johnson 
Automatic Temperature Control Systems in textile 
mills, chemical and food processing plants, schools, 
hospitals, hotels, shopping centers, airports, office build- 
ings, apartments, and many other types of buildings. 
The next time you have a temperature control prob- 
lem, an experienced engineer from a nearby Johnson 
branch office will gladly prove to you how it can be 
solved most efficiently by Johnson Pneumatic Control. 
Johnson Service Company, Milwaukee 2, Wisconsin. 
Direct Branch Offices in Principal Cities. 


JOHNSON ecdlomatic Fem perature and 
MANUFACTURING PLANNING INSTALLING «+ SINCE 1885 Conditioning CONTROL 
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The large stock of controlled ductile 
metals used in the manvfacture of 
BS&B rupture discs enables us to dupli- 
cate a previous requirement as well as 
affording you a wide selection in pres- 
sures — from 5 to 50,000 Ibs. 


CORROSIVE 


Equip Your 
SAFETY HEADS 
With 
Kel-F Lined 
Rupture Discs! 


Whenever BS&B Safety. Heads 
are installed in a location where 
corrosive conditions exist, an un- 
protected metal rupture disc may 
be vulnerable to corrosive attack 
from either the product or the at- 
mospheric side—or both. 

The recommended disc to use 
under these circumstances is the 
BS&B Kel-F lined rupture disc, 
which has for more than 3 years 
proven its resistance to corrosive 
attack from strong acids, caus- 


LACK, 


Safety Head Division, Dept. 2-Q5, 
7500 East 12th St., Kansas City 26, Mo. 


IVALLS & RYSON, INC. 


tics, chlorine, etc. Kel-F is a 
trade name for a thermo-plastic 
film of trifluorochlorethylene, 
which is also known by the trade 
name of Trithene. Discs may be 
specified with the Kel-F lining 
on either or both sides, as your 
conditions may require. 


For full information on the BS&B Kel-F lined 
rupture disc and its application to your 
specific problem, consult your BS&B Office 
or Representative... or write to us direct. 


THE “CIRCUIT-BREAKER” OF 
Any Pressured System 


More PLANT PROBLEMS 


Begins on page 140 


crease because the brushes of the 4-pole’ 
wave winding short out two coils at a 
time whereas with a lap winding only 
one coil is shorted out. 

Generators are designed to make max- 
imum use of field current and in the 
interests of economical and stable oper- 
ation it is not good practice to deviate 
from this rated field current. This does 
not tell the whole story because other 
factors like interpoles, series field, front 
and back pitches, must be considered. 
Since most machines are wave wound, 
JS should not have too much trouble 
with his reconnecting job. 

M P Beattie Clifton, N. J. 


ONE ARMATURE CONDUCTOR must cut 
100 million lines of force per second to 
generate one volt. So the voltage pro- 
duced by a generator depends on the 
speed at which the lines of force are cut- 
This, in turn, is a function of number of 
lines of force per pole, speed of arma- 
ture rotation and number of turns in 
series between the brushes. 

JS cannot change speed of his gen- 
erator. So this means the number of 
turns per coil in the armature windings 
have to be increased. If the generator 
has 10 turns per coil of 4000 cm area 
and runs at 120 v, then by changing to 
20 turns per coil of 2000 cm area, he 
can generate at 240 v at the same speed 
and kw output. 

Field will have to be rewound. If 
connected two in series, two in parallel, 
they can be reconnected to four in series 
to generate 240 v. 


F R Haywortu Arlington, Mass. 


CARBIDE & CARBON 


Continued from page 93 


fan turbine speed. Since the fuel-gas 
supply varies in heat content, the system 
has been designed so that fuel-to-air 
ratio can be biased at the boiler panel. 
A glance at the excess-oxygen indicator- 
recorder tells the operator how well the 
system is performing. 

Control of boiler-water level is han- 
dled by a 4-element feedwater regulator 
that takes its impulse from steam flow 
plus blowdown, and_ balances this 
against feedwater flow and boiler-drum 
level. Output of this regulator is im- 
posed on the feed-pump-turbine speed- 
control valve. Solenoid-operated bypass 
valves provide low-flow protection for 
feed pump by sending feedwater di- 
rectly to the deaerator when metered 
flow is less than 40,000 lb per hr. 

Pressure-reducing and desuperheater 
valves are remotely operated from the 


detector test ond most be | 
| 
— 
3 
4 
— 
OVER 60 YEARS 
: 


More power from the same size unit! Dean Hill presents an improved FULLINFORMATION AVAILABLE | 
DH Line of horizontal turbines which produce up to twice the power of 
former counterparts. _ ‘been made on the five DH Models, 
ee oc ‘The major change contributing to this adding to the quality and perform- 
tremendous power increase is the addi- ance of Dean Hill Horizontal Turbines. 
tion of one or more steam nozzles to all 4 new catalog completely describes — 
edels, with these results .. . these models, and this information 


. The new, two-nozz'e DH-10 and DH-20 will be sent you on request. 
tbines have double the maximum horse- 
- power of former units. Write Today 


2. Models DH-30, DH-40 ond DH-45, now For Dean Hill's New 
‘with three nozzles, are rated 50°, higher Turbine Catalog 
maximum horsepower. No. 500. 


Pump and Turbine Engineers Since 1893 
indianapelis 7, Indiana 


Seles Offices ta: 
Chicege, New York, San Francisco, Boston, Cincinnati, Denver, Albuquerque, El Paso, Salt Loke City, New Orleans, Phitadelphio, Tulse, Los Angeles, Pittsburgh, Houston, 
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NOW 
REMOVE 
SCALE, 
RUST 


By Chemical 


Circulation 
Method 


It’s safer, 
faster, easier 


Don’t rod out lime scale from 
equipment—dissolve it with Oakite 
Compound No. 32. 


Oakite Compound No. 32 is a 
liquid acidic material to which 
you add water. It dissolves lime 
scale and rust when circulated 
through equipment. In most cases 
dismantling of equipment is un- 
necessary. Oakite Compound No. 
32 does a more efficient job than 
mechanical methods because it 
flows into areas inaccessible to rod 
and drill. Use Oakite Compound 
No. 32 for descaling: 


* Diesel Engines 
Condensers 

Heat Exchangers 
Transformers 


FREE BOOKLET contains complete 
details. Send for your copy today. 
No obligation. 


OAKITE PRODUCTS, INC. 
23 Rector Street, New York 6, N. Y. 
INDUSTRIAL 


_OAKITE 


May 
FRiats * METHODS * 


Technical Service Representatives in 
Principal Cities of U.S. and Canada 


| 


| 
| 


| CARBIDE & CARBON 


d from page 230 


control room through geared electric 
motors. In addition, every bearing tem- 
perature in the plant is supervised by 
an electrical alarm system that sounds 
a warning and identifies overheated 
bearings. Further plant protection is 
provided by an annunciator that notifies 
the operator of abnormal pressures, tem- 
| peratures and levels. 
| Operation. Showing more than the 
usual amount of ingenuity, C&C engi- 
neers were able to iron out all difficul- 
ties that appeared during the shake- 
down period. When it was discovered 
that the boiler settings were not pres- 
sure tight, an electronic leak detector 
was used in conjunction with the admis- 
| sion of Freon gas to the casing. This 
setup detected leaks of such low order 
that it had to be desensitized. 

Metering continuous blowdown proved 
something of a problem at first. Pres- 

| sure drop across the flow nozzle in the 

| line between boiler and flash tank pro- 
duced enough flashing to make the re- 
sulting differential useless for metering 
purposes. First ideas to improve this 
situation were to cool the line and drop 
the nozzle to a point where static head 
equaled the pressure drop across the 
nozzle. When this solution proved im- 
practicable, the flow nozzle was moved 
to the outlet of the blowdown heat ex- 
changer. Correction factors were ap- 
plied to make the meter read directly 
in blowdown water. 

Operating results show that the use 
of high-solids feedwater at 1000-psi 
boiler pressure has introduced no com- 
plications. The plant has run through 
the worst weather of the annual cycle 
without effect on service continuity or 
discomfort to operating personnel. All 
expected cost savings have been realized 
and further installations of similar de- 
sign are under construction or in the 

planning stage. 


WATER TREATMENT 


d from page 101 


residual can cause rapid delignification 
even though the sodium carbonate and 
pH values are reasonable. 

Painting is probably the best surface 
treatment for delignification. Either a 
cement-base or aluminum paint is sat- 
isfactory. Impregnating tower wood 
with oil increases the fire hazard and 
endangers tower performance because 
the slightest amount of oil in the cir- 
culating water forms a surface film re- 
tarding evaporation. Impregnation of 
tower wood with water-soluble com- 


pounds is hardly worthwhile because 


IN THE AUTOMATIC 
CHEMICAL PLANT IS THE 


INSTRUMENT MAN... 


TUBE FITTINGS 


Swagelok Tube Fittings have a solid repu- 
tation for providing leakproof seals at all 
tube connections. 

Instrument men everywhere will tell you that 
smallleaks (always an annoyance and usually 
difficult to locate) are completely eliminated 
with Swagelok Tube Fittings. 

In a Swagelok Fitting, two ferrules and a 
threaded chuck grasp tightly around the 
tube, forming leakproof seals at three 
separate points, yet resulting in no damage 
to the tube wall. 

Write for a Swagelok catalog now, address- 
ing Department 910 


CRAWFORD FITTING CO. 


884 E. 140th Street, CLEVELAND 10, OHIO 
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New diesels get same 
“lube diet” that 
kept old units healthy... 


For many years, the Las Animas Munici- 
pal Power and Light Company kept its 
original diesel equipment operating at re- 
markably low cost. Using Standard diesel 
oils, down time and maintenance were 
negligible in spite of greatly increased 
loads that forced the units far beyond their 
rated capacities. 

In 1951, when two new 1750 hp. Nord- 
bergs were installed in the Las Animas, 
Colorado, power plant, it was natural for 
plant officials to select StanparD HD Diesel 
Oil on the basis of this outstanding past 
performance. 

Used exclusively in the new units, 
Sranparp HD has set a new high for healthy 
performance. In over two years of con- 
tinuous hard service, STaNDARD HD has 
supplied clean, protective lubrication. After 
6000 hours of operation wear was so slight 
that it could not be measured; engines are 
kept clean constantly in all working parts. 


@ Diesel plant operators throughout the Midwest have discov- 
ered they can count on low cost diesel operation when they use 
Stranparp HD Oil. Stanparp HD provides an economical solu- 
tion for costly maintenance problems—ring sticking and break- 
ing, carbon deposits, cylinder wear—because STanparp HD 
Oil lubricates, cleans and protects. 

A Standard Oil lubrication specialist stationed near your plant 
throughout the Midwest can help you secure successful results 
in the operation and maintenance of your diesels. For his 
services, call your local Standard Oil Company office. Or write: 
Standard Oil Company (Indiana), 910 S. Michigan Avenue, 
Chicago 80, Illinois. 


Ralph Barbee, plant superintendent of the 
Las Animas Municipal Power and Light Com- 
pany, checks fhe operating log with E. C. 
Jeffries, Standard Oil lubrication specialist. 


STANDARD OIL COMPANY 


(Indiana) 


STANDARD 
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Mono-Block 


finished 
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CEMENT 


BALDWIN-HILL 


POWERHOUSE 
CEMENT....... 


INSULATES AND FINISHES 


cracks. 


@ Easy trowelling...Single coat... Low applied cost. 
@ Quick hydraulic setting... No drying-shrinkage 


@ Weatherproof, ‘rain-proof” within two hours. 


@ Smooth surface for oil and water-base paints. 


Baldwin-Hill 


COMPANY 


105 BREUNIG AVE., TRENTON, N. J. 


Kalamazoo, Mich. * Huntington, Ind. Temple, Tex. and low 


8-H 
MONO-KOVER 


Send for bul- 
letin with 
data on com- 
position, 
properties, 
efficiency 


applied cost. 
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they leach out into the circulating water 
and are lost by blowdown. 


Corrosion. Treating cooling-tower 
water increases the importance of the 
corrosion problem. To control deligni- 
fication and scale, the pH of the water 
must be lowered. This tends to increase 
the possibility of corrosion. Higher pH 
means the water is less corrosive and 
some scale is advantageous because it 
provides a protective film. 

Corrosion in cooling towers results 
from dissolved oxygen, carbon dioxide, 
nitrates, chlorides or low pH. Some 
corrosion may result from electrolysis 
by voltaic couples. But low pH and dis- 
solved oxygen are the most common 
causes. 

Either direct chemical reaction or 
passivators may be used for corrosion 
control. Chemical control usually con- 
sists of increasing the pH and is un- 
suitable for cooling towers. Passivators 
form a protective film to prevent cor- 
rosion of tower parts. Common passiva- 
tors include chromates, silicates, phos- 
phates, chromglucosates, glucosides and 
sodium-sulfoglucosates. 

Most passivators require close pH 
control, except chromglucosate, which 
provides good protection throughout the 
pH range of 6 to 12. An average resi- 
dual for this passivator is 100 ppm, 
though it will vary with the oxygen, 
carbon dioxide and hydrogen sulfide 
content. 

Favorable results in control of cor- 
rosion due to chlorides is obtained with 
sodium chromate in quantities between 
22 ppm and 10 ppm residual. Continual- 
ly adding chromates to makeup water 
increases their concentration, depending 
on percentage rate of makeup and blow- 
down. During the first one to three 
months the chromate consumption will 
be high. This is caused by the need 
for enough chromate to form a complete 
coating on metal parts. Excess chro- 
mates do not appear to have harmful 
effects and many operators simply add 
large quantities once every six months. 

Bacteria play an important part in 
corrosion. Some organisms reduce the 
sulfates in water and liberate hydrogen 
sulfide, which corrodes iron rapidly. 
Other organisms are iron-consuming. 
Many treatments are used to prevent 
this type of corrosive action. Some are 
0.5-ppm residual chlorine, lime-soda 
treatment and the compound chlorine- 
ammonia. In any case, this type of cor- 
rosion is prevented by steps taken for 
slime and algae control. 

Algae and Slime. Untreated cooling- 
tower water soon shows signs of bac- 
terial and plant growths. Bacterial 
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28 Boilers 
in 28 Years 


rae . “We have purchased twenty-eight boilers from Spring field 
Boiler Co. during the past twenty-eight years. The first 

i it | An boiler, as I recall, was forthe John Deere Malleable Works 
in East Moline,’’ writes S. A. Nelson, Supervisor of 
Plant Engineering for Deere & Company, Moline, 
Illinois. With manufacturing plants located across 
the country, Mr. Nelson has had opportunity to 
study boiler operation and efficiency under widely 
varying conditions. The latest repeat order for a 
Springfield-built unit is a 185,000 Ib. high pressure 
steam generator (/eft) recently placed in service at 
one of the company’s large midwestern factories. 


Handling repeat orders is an important part of 
Springfield’s business. It comes from the plus values 
Springfield gives in (1) ENGINEERING DESIGN, 
(2) SHOP FABRICATION, and (3) FIELD 
ERECTION—values that result in superior perform- 
ance, less maintenance, greater lifetime economy. 


ial | , 


Flooe 100-0 


Find out about the broad range of service 
SPRINGFIELD offers—from small, standardized 
PACKAGE BOILERS to large, specially designed 
STEAM GENERATING UNITS. Your inquiry 
will receive prompt attention. 


Worldwide Sales and Service 

| SPRINGFIELD BOILER CO. 
NEW INSTALLATION FOUNDED IN 1890 
at a midwestern John Deere plant DIVISION OF John W. Hobbs Corporation 


1953 E. Capitol Ave * inofi i 
Continuous Steam Capacity 185,000 Ib/hr. P IIlinois 
Maximum Steam Capacity, 2-hr. peak 204,000 Ib/hr. - See our catalog in SWEET’S 


Boiler Design Pressure 


Operating Pressure, at Superheater Outlet 

Final Steam Temperature 

Feedwater Temperature 

Type of Firing 

WAM... Check with your Consulting Engineer on 
Modernization and New Plant Projects 


a3 
} 
~, 
= 
John Deere No. 77 Truss Frame Plow drawn by John Deere Model “R” Diesel Tractor aie ae 
i q | ] fo} 
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; 
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growth is visible in the form of slime. 
Many varieties possess a cellulose mem- 
brane like higher plant life. This mem- 
brane forms a gelatinous film on the 
warm surfaces of heat exchangers. Film 
| collects sand and other solids, forming 
| a slime scale that reduces heat transfer. 
Other types of bacteria combine with 
any oil present to form a tough, spongy 
scale. Some combine with iron, causing 
corrosion. Their presence is often in- 
dicated by a fishy odor or a black slime, 
but more often they can be detected only 
under a microscope when magnified 
| about 900 times. 
| Algae are higher plant life visible to 
| the naked eye. Usually green, they can 
| be of various colors. Requiring sunlight 
| for growth, they are found mainly in 
open distributing systems, flumes and 
other exposed wet surfaces. Principal 
harm is disturbance of air and water 
patterns and clogging of pipes and noz- 
zles. Because of their color variation, 


B 0 I L ER. A ME RI A algae may be difficult to recognize in 
their early stages. 

Chlorine, chloramine, copper sulfate, 

MCKEES RO KS PA: bromine, hyperchlorite solutions, po- 

(Pittsburgh District) 5 tassium permanganate, quaternary am- 


monia compounds, cupric chromgluco- 
CHICAGO ® FRED Ss. RENAULD & co. Los ANGELES sate and many other chemicals are used 


to control algae and slime. 

Quantity of chemical added is not a 
function of makeup water, as it is for 
scale control. Chlorine, bromine, hyper- 
chlorite and chloramine are affected by 
: ; some organic and inorganic matters and 

— 4 react with them, reducing the ppm resi- 
dual. Indirectly this ties the required 
sathe Packing that PACKS ALL quantities to makeup rate, but the dos- 
, age is usually determined by simply 
maintaining an established residual. 

Chlorine has perhaps been the most 


Any Type 
TUBE 


Replacements 


from one source 


. “but MY problem's different’ 


Certainly your problem is different. It might even to appraise your conditions but also to meet them widely used algaecide. Much equip- 
be so different that a special packing will be 100% with a packing that will give you lasting ment is needed to handle chlorine safely 
required. And that’s where ALLPAX can help you satisfaction and economical performance. ee ty 
by developing a special packing individually com- ALLPAX furnishes all types of packing . . . coil, but it is simple to operate and trouble- 
pounded to meet your specific conditions. As pack- ring, or loose form . . . for temperatures to 600°; free. Experience shows that 2 ppm resi- 
ing specialists, ALLPAX is fully competent not only specials for higher temperatures. dual chlorine kills all bacteria and algae 


in cooling circuits. Initial concentra- 


Also tion may be several times this value 

Velve Sheet because the reaction between chlorine 
tainer Packing, Molded and Man- 

drel Cut Packing Rings, Packing being added and any ammonia present 
Hooks, Gasket Cutters. reduces chlorine effectiveness. 

. High pH reduces the effect of chlor- 

Contact your nearest distributor . . . ine, but not to as great an extent as for 

or us direct. chloramine. The latter requires six 


times as long to react at pH 8 as at 6.5. 
Lab tests show that sodium hypochlorite 
in concentrations of 10 ppm chlorine 
kill all algae in about 6 hours. Chlorine, 
chloramine and hypochlorite appear to 
be about equivalent as algaecides. 


\ 
THE ALLPAX COMPANY INC. ; ee a Concentrations of other algaecides 
Ave., that appear to give satisfactory results 
are 2 to 5 lb of potassium permanganate 
per million gallons of water, 1 ppm cop- 
per sulfate (some species require 10 
ppm), 0.4 ppm liquid bromine. Sodium 
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BURNING COAL THE MODERN 


says Mr. H. A. Sherer, Chief Engineer, 
Reeves Steel & Manufacturing Co., Dover, Ohio. 


cuts ' ; “We installed two new boilers and stokers and 
installation “EE a modern coal- and ash-handling system. 
32% oe 4q 4 Here are our yearly savings: $38,576 saved on 
n ‘ 4 ; fuel, $9,353 on labor, $20,739 on repairs and 
maintenance. That's a total of $68,668—saved by 


burning bituminous coal the modern way!” 


“New coal 


fuel consumptio 
labor costs 


A view of the plant’s firing aisle and a dsapeninatls draw- to amortize the entire installation in 3 years-3 months. And 
ing of one of the boilers. It now costs 18.8¢ less to generate that includes all the cost incurred in tearing out old equip- 
every thousand tbe. steam. isa large enough ment and a new floor! 


@ Today, bituminous coal’s inherent economy has __ If you operate a steam plant, you can’t 
been greatly increased. Modern combustion installa- afford to ignore these facts! 


tions give you more steam for every dollar... auto- COAL in most places is today’s lowest cost fuel. 


matic coal- and ash-handling systems cut labor costs | COAL resources in America are adequate for all 
needs—for hundreds of years to come. 

COAL production in the U.S.A. is highly mechanized 
and by far the most efficient in the world. 

do a better job—and save you real money—in a plant COAL prices will therefore remain the most stable of 

all fuels. 


to a minimum. 


A consulting engineer can show you how coal can 


signed to meet your specific needs. 
= fi COAL is the safest fuel to store and use. 
vay Te > > 
In addition, with coa you get the basic advantages COAL is the fuel that industry counts on mere end 
of price stability, and dependable supply. These ad- more—for with modern combustion and han- 
dling equipment, the inherent advantages of 
vantages are assured by America’s virtually inex ent 
haustible coal reserves anc the high productivity of 


America’s coal industry. BITUMINOUS COAL INSTITUTE 


A Department of Natic« nal Coal A iation, W 
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IN BOILERS-— 


i RLD’S LAKGES 


OF SCOTCH MARINE BOILERS 
FOR POWER AND HEAT 


When you want the ultimate in boiler economy and dura- 
bility, go “Scotch’’ and say “TITUSVILLE.” We have 
built more Scotch Marine Boilers than any single manu- 
facturer, are the largest builders, and have contributed 
improvements and refinements to this basic type for over 
90 years. Let us send you our Scotch 
Marine Bulletins—factual, complete! 


TITUBVILLE. PA 


Si 
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Continued from page 236 


pentachloride shows favorable results 
as an algaecide. 

Algaecides lose their effectiveness 
after short periods because the algae 
build up an immunity. So larger 
charges must be added about once a 
month for short periods. Overcharging 
must be avoided because it is thought 
high concentration of many algaecides 
is harmful to redwood. 

Quaternary ammonium compounds 
and cupric chromglucosate are two 
other algaecides finding some use to- 
day. Both require care in their use. 


MAINTENANCE PROGRAM 


Continued from page 107 


must be gained by actual contact during 
initial assembly of the machine and any 
subsequent inspections. Plant mainte- 
nance men should be present during 
initial erection of a turbine-generator. 

Remove the generator rotor to permit 
close inspection of coils, wedges and 
binding, and condition of windings. If 
dirty, clean the windings, and if it ap- 
pears advisable, apply insulating var- 
nish. Check pedestal insulation on 
collector ring end of machine to insure 
against deterioration of generator bear- 
ings from electrolysis. If necessary, re- 
condition collector rings and exciter 
commutator surfaces, and fit in new 
brushes. 

Carefully inspect condenser and 
auxiliaries for wear and leaks. Support 
condenser properly to prevent undue 
strains on the turbine while filling the 
condenser with water for test. 

Slime coating on condenser tubes will 
sometimes crack off if the water side 
of the condenser is left to dry. This 
practice may be undesirable, however, if 
packing is used on tube ends. Dry-out 
of packing may cause leaks. 

In stations where more than one boiler 
serves each steam-supply header, in- 
spection and maintenance can be han- 
dled on a regular production basis with- 
out excessive efforts to save outage time. 
But with a single boiler per turbine 
arrangement without interconnection 
with adjacent units, boiler outage re- 
duces possible electrical output from 
plant. This usually justifies a closely 
coordinated inspection and cleaning 
schedule with overtime work to reduce 
outage time. Maintenance for duplicate 
boiler auxiliaries is usually scheduled 
for a time other than that for the main 
boiler. 

Remove inspection plates and hous- 
ings while the boiler is cooling. Place 
scaffolds, lights, tools and equipment 
close at hand, ready for use as soon as it 
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FLUSH, RIBBED, or FLUTED 
Over-all U" Factor of Various Types is Equivalent 
to or Better than Conventional 16” Masonry Wall 


POWER 


WALLS 


for POWER and STEAM GENERATING PLANTS 
ALUMINUM, STAINLESS or GALVANIZED STEEL 


Below is illustrated an addition to a power generating plant in which Mahon 
Aluminum Insulated Walls were employed for all exterior surfaces. Both the 
designers and the power company are enthusiastic about the over-all appear- 
ance of the completed structure. The advantages of Insulated Metal Walls, 
however, are not confined to appearance and design effects obtainable ... 
important building economies are realized through lower material cost, lower 
labor cost, and the cumulative savings resulting from reduced construction 
time . . . buildings can be quickly enclosed with Insulated Metal Walls—even 
under extreme low temperature conditions which would preclude masonry 
construction. Other important factors to be considered are the light weight of 
these modern curtain walls and the maintenance-free permanence of Stainless 
Steel or Aluminum exterior surfaces. Mahon Insulated Metal Walls are available 
in three exterior patterns . . . the Mahon “Field Constructed” Fluted or Ribbed 
Wall can be erected up to sixty feet in height without a horizontal joint— 
a feature of Mahon Walls which is particularly desirable in auditoriums, armories, 

powerhouses and other buildings where high expanses of 

unbroken wall surface are common. See Sweet's Files for 

complete information, or write for Catalog No. B-54-B. 


THE R. C. MAHON COMPANY 


Detroit 34, Mich. © Chicago 4, Ill. © Representatives in All Principal Cities 
Manufacturers of Insulated Metal Walls and Wall Panels; Steel Deck for Roofs, 
Partitions and Permanent Concrete Floor Forms; Rolling Steel Doors, Grilles 
and Underwriters’ Labeled Rolling Steel Doors and Fire Shutters. 


New addition to Gronite fais Power Stefion 
peilt by Northern States Power Company. 
33,000 Sq, F:. of Mahan Aluminum insuloted 
Metel Wall were emplo;ed in Exterior Sur- 
faces, Pioneer Service & Engineering Co. 
Ciieego, Wil, Designers. 
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Close-up view of leaf-type filter 
used with Sorbo-Cel by Pullman-Standard 


How Pullman-Standard 
operates boilers on a 


1% blow-down 
basis... 
| with SORBO-CEL 


At the Haskell & Barker plant of 
Pullman-Standard Car Mfg.Co., Sorbo- 
Cel solved the major filtration problem 
of removing oil from condensate re- 
turned to the two new 50,000 Ib-per- 


400 psi, 750-F boilers. 


Pre-Coat Sorbo-Cel and regular 
Sorbo-Cel, specially processed high 
flow-rate diatomaceous silica powders, 
are used on leaf-type filters. After a 
film of Pre-Coat Sorbo-Cel has been 
built up on the filter screens, regular 
Sorbo-Cel is added continuously to 
the unfiltered water. This means a new 
filter surface is constantly presented to 
the oncoming water. 


Results ... Water filtered by Sorbo- 


Cel contained less than 0.1 ppm of oil 
...and boilers have since been oper- 
ated on a one per cent blow-down basis. 


Send coupon below for bulletin giv- 


-ing data on this low-cost way @ gum 
to remove oil from water. No JM 


cost or obligation. 


Johns-Manville 


ohns-Manville POW Ae. 


x 60, New York 16, N. Y. 
Please send me free bulletin giving 


advantages of Sorbo-Cel filtration. 
Name 

Company 

Address. 

City. State 
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is safe to enter the boiler and furnace. 

You can safely expedite cooling by 
running fans to speed up air flow 
through the unit. A temperature drop 
of 30 to 50 F per hour, shown by steam 
pressure, temperature of drum metal or 
temperature of gas leaving boiler is 
usually permissible. When pressure 
reaches atmospheric, drain boiler water. 

Tag all valves and connections to 
assure safety of men in a boiler, then 
carefully inspect pressure parts internal- 
ly and externally. Inspect furnace, 
brickwork, baffles and burners or stok- 
ers, and make required repairs. 

Wash down the inside of the boiler 
and, if necessary, turbine the tubes. In 
any case, turbine a few sample tubes, 
to determine if there is any serious 
deposition of scale. Acid-cleaning a 
boiler may be advisable in certain situa- 
tions. 

Note condition of superheater ele- 
men's and supports, and make needed 
repairs. Inspect safety valves, regrind- 
ing if necessary. Take care to .réturn 
them as closely as possible to original 
settings. Inspect and clean all other 
valves and connecting piping. 

Clean, inspect and repair the breech- 
ings and dust collectors. Check fans for 
mechanical condition. Wear on induced- 


and rebalancing or complete replace- 


d from page 238 


| 

| 

draft fan parts may require rebuilding 


ment of some parts. 

Make major coal- and ash-handling 
equipment repairs during the boiler out- 
age if this cannot be done during regu- 
lar operation. Clean and_ calibrate 
gages, instruments and control equip- 
ment, and inspect instrument piping and 
connections. 


Careful scheduling will prevent inter- | 


ference among men working on various 
parts of the boiler. When it is all 
cleaned, an internal inspection by in- 


surance-company or state boiler inspec- | 


tor is in order. 

After complete internal inspection, 
replace gaskets and fill boiler with 
water for a hydrostatic test at about 
operating pressure to check for leaks. 
Boiler inspector ordinarily wants to wit- | 
ness this test. Gag safety valves, or use 
some other means to insure that pres- 
sure doesn’t rise enough to oven valves, 
as water may damage them if they open 
under pressure. 

When everything has been put back 
to normal, and proper persons have re- 
moved all hold tags or clearances, fire 
up the unit in the usual manner. On 
large units a man should stand by to 
tighten handhole and manhole gaskets 
and check on adjustments of safety 
valves, instruments and controls, 

Most other plant equipment may be 


Precision Workmanship 


the superiority of 
JERGUSON VALVES 
_ speaks for itself 


OS&Y Valves for severe conditions 
Rugged Jerguson 
OS&Y Valves are 
the ideal answer to 
meet high tempera- 
ture or corrosive 
conditions where in- 
side threads can’t be 
tolerated. Efficient outside thread design 
eliminates possible freezing and allows the 
valve stem to work freely at all times. 


GA Valves for instrument 
piping and general use 
Tremendous time and 
cost savings are possible 
with Jerguson GA 
Valves. Threaded con- 
nections can be reduced 
from 10 to 3... unions, 
nipples, reducers, el- 
bows, tees, valve, and 
bleed valve are com- 
bined in one space sav- 
ing unit. 


Designed especially for use with heated or 
cooled gages, Jerguson No. 93 Valves have 
a surrounding jacket for circulating the heat- 
ing or cooling medium. ‘ They give safe, 
dependable, leak-tight service. 


Globe Valves 


Jerguson Globe Valves, fur- 
nished in 1/4, 1/4, and 34 inch 
sizes with renewable, re- 
grindable seats. Can be fur- 
nished with Stellited stem 
and/or OS&Y. 


All valves shown rated at 3000 lbs. @ S00°PF. 
Send for detailed Data Units ... or outline 


your requirements and let Jerguson engineers 
go to work for you. 


Gages and Valves for the 


Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 
Serguson Tress Gage & Valve Co., Ltd., London, Eng. 


Pétrole Service, Paris, France 
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When the chips are down 

and you must hold a winning hand 

to protect expensive piping and equipment 
against stress and strain 

from expansion and contraction— 

play your ace! 

Count on Zallea Duo-Equalizing Expansion Joints. 
Their life expectancy has been proven 

40% to 1800% better than any self equalizing— 
or other type of packless—expansion joint made! 


So specify—and insist on Zallea! 


Zallea already has, or will make, expansion 
joints for every service. For information 
on standard types, request Bulletin 351. 


For consultation on special problems, ask 


expansion joints 


us to have our representative call. 
ZALLEA BROTHERS, 814 LOCUST STREET, WILMINGTON 99, DELAWARE 


World’s Largest Manufacturers of Expansion Joints 
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The Ric-wil Company represents over 


40 years of manufacturing Quality Insulated 
piping systems. The complete Ric-wil 

product line is continuously pre-proven by 
laboratory and field tests to maintain 

this superior quality. 

Contact your local Ric-wil representative 


or write direct for Catalog No. 5401 


Send for Catalog 5401 


Quality Piping Systems of the... 
. + Highest Thermal Efficiency 
PREFABRICATED 


"THE RIC-WIL COMPANY 


BARBERTON, OHIO 
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inspected and overhauled while the main 
units are running. But be sure all items 
that cannot be handled safely during 
operations are overhauled or inspected 
during outage of the main unit. 

Maintenance Records. Ordinarily the 
usual time and material purchase rec- 
ords and regular accounting department 
figures keep track of cost of maintain- 
ing major portions of the plant. But 
companies vary in practice of recording 
more detailed maintenance costs. 

Some companies keep costs for all 
work done on each unit or subunit of 
equipment, while others keep no costs 
beyond minimum accounting records. 
A middle-of-the-road course keeps ma- 
jor subdivisions of costs for groups of 
similar equipment on a monthly or 
yearly basis. 

A history record file for each piece 
of equipment is very helpful. It gives 
briefly dates, work done, dimensions 
taken during overhaul or repair adjust- 
ment or settings made, etc. This re- 
quires filling out a report form for each 
maintenance job. Essential information 
is then copied on the record sheet in 
chronological order. Top of the record 
sheet should list manufacturer, serial 
number, sizing and other details. 


MARMADUKE 


everything they could lay their hands 
on—just like a lot of jittery kids. 

“Tt wasn’t exactly warm in that boiler 
room, and suddenly I felt a gale blow- 
ing through it. As I looked around to 
see where it was coming from, an im- 
portant-looking guy came storming in, 
yelling his lungs out. But all his holler- 
ing just confused his men still more, 
because he wasn’t putting them on the 
right course. 

“*Why don’t you try closing your 
big mouth and using your head?’ I 
finally blasted at him over all that noise. 
Although I just wanted to help out 
without hurting his feelings, my voice 
stopped the works. I was noticed for 
the first time and everyone crowded 
around to see what I was up to. Even the 
safeties stopped popping just then. 

“The boss sized me up for a second, 
then said, ‘When I want a tramp’s ad- 
vice, I'll ask for it—Say!—Who in the 
hell are you and how'd you get in here 
in the first place?’ 

“*That’s a fair question,’ I answered 
with my teeth chattering just a little. 
I’ve straightened out more power plants 
ashore and afloat by using my head 
than you have by popping off. But right 
now I’m scraping bottom, so, if you'll 
blow me to some chow and sign me on 


Continued from page 152 
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The modern conveying, car loading and 
weighing facilities at the new Pennsyl- 
vania Railroad Greenwich Point, South 
Philadelphia, Ore Pier provide speed, eff- 
ciency and, above all, flexibility to handle 
any unloading situation without delay at 
the new pier. 


Each of the 54” wide, high tension, steel 
cord belt conveyors stretches from the tip 
of the pier to the car-loading house some 
1600 feet away. And each belt is capable of 
carrying ore at the rate of over 3000 tons 
per hour (ultimate capacity 5400 tons). 

The horizontal portions of both con- 
veyor belts are equipped with impact idlers 
and are designed for loading at any point. 

In the car-loading house both conveyors 
can discharge ore, by means of tilting 
stoneboxes, into either of two 600-ton 
capacity bins. These bins will discharge 
automatically-controlled amounts of ore 
into 4 scale-mounted hoppers which will 
load cars on two tracks. 

This arrangement will permit the han- 
dling of two entirely different ores simul- 
taneously without difficulty or confusion. 

This smooth-working, efficient ore han- 
dling system illustrates the ability of Heyl 
& Patterson to design and build conveying 
equipment to meet specific requirements. 

Have a Heyl & Patterson engineer help 
you with your Heavy Bulk Materials Han- 

A dling problem. 


High Lift-Turnover-Rotary 
Railroad Car Dumpers 
‘, Boat Loaders and Unloaders 
Ore Bridges 
Coal Handling Equipment 
Pig Iron Casting Machines 
Cyclone Thickeners 
Thorsten Coal Samplers 
Car Hauls and Boat Movers - 
Coal Crushers : 


Sredterd Breokers 23 FORT PITS eave. PITTSBURGH 22, PA. 
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EXTRA YEARS OR MORE DEPENDABLE POWER 


-.. at less cost per pound of steam 


* 


TODD BURNERS 


3 GAS OR OIL 


COMBUSTION EQUIPMENT DIVISION 


) TODD SHIPYARDS CORPORATION 


¥ 81-16 45th Avenue Elrahurst, Queens, N. Y. 


LOCKETT FUEL OlL PUMPING 


AND 


HEATING 
SETS 


The compact, high-pressure Unit il- 

lustrated here was built for a large 

| Utility Station in the South West. 

| It consists of two Motor-driven Pumps 

and two Shell - and - tube - type Oil 

Heaters mounted on a single frame. 

- - - Each pump is designed to handle a 

P capacity of 55,000 pounds per hour 

Cu stom Bu ilt of bunker fuel oil, against 300 PS.I. 
For almost a half century, Lockett has been supplying, to fit individual needs, efficient 
standard and custom-built, Fuel Oil Pumping and Heating Sets, for mechanical and 
steam atomizing oil burners. Combinations of various types of pumps are available: 
Either two Turbine-driven Pumps; one Electric-driven and one Turbine-driven Rotary 
Pump; two Electric-driven Rotary Pumps; two Worthington Duplex Steam Pumps; or one 
Duplex Steam Pump and one Electric-driven Pump. Each pump-and-heater is suitable for 


the full rated capacity of the unit; the second pump and heater are spares. Lockett 
supplies everything, complete. Inquiries are invited. Descriptive bulletins sent on request. 


A. M. LOCKETT & COMPANY, LTD. 


Contracting Mechanical Engineers 
ORLEANS - HOUSTON - DALLAS - 


MARMADUKE 


the articles for a short voyage, I'll have 
your plant back on automatic inside 
of ten minutes.’ 

“That crack turned on his—and every- 
one else’s—running lights. 

“Tt’s a deal,’ the boss finally said, 
‘but just the same, I think you're 
cracked.’ 

“Took here,’ I began. ‘I can see you 
fellows don’t know anything about auto- 
matic combustion controls. You think 
just because your equipment is auto- 
matic, itll run your plant for you. But 
machinery has to be in operating con- 
dition just like a human being.’ 

“*Cut out the song and dance, 
stranger,’ the boss yelled. ‘Just get to 
the point.’ 

“*When I came in here,’ I continued, 
‘I couldn’t move my arms until I thawed 
them out. And that’s all that’s wrong 
with your controls. See that open win- 
dow there?’ I pointed above the boilers. 
‘Well, close it. Then get a blow torch 
and thaw out that line from the steam 
header to the master bellows. And after 
you thaw it out, be sure to insulate it 
if you’re going to keep this boiler room 
at sheep car temperature, and still ex- 
pect this automatic equipment to work.’ 

“That advice struck home like a 
steam hammer. Without anyone saying 
a word, one guy ran for the ladder 
while another dug up a torch. After 
a few minutes, the plant was back on 
automatic. 

“The boss turned out to be a good 
skate,” Marmy wound up as he reached 
for the coffee pot. “He took me across 
the street to the diner and drank cof- 
fee and smoked while I washed down 
half a dozen fried eggs and a few pork 
chops with a pot of black coffee.” 


—SME 
VERSATILE TURBINE 


Continued from page 105 


Continued from page 242 


in. Hg vacuum. When the electrical 
load is so low that no steam flows to the 
multistage section (total extraction 
operation), a bypass valve permits it to 
receive a small amount of cooling steam. 

During the nonprocess season the 
multistage turbine receives steam from 
the 400-psi boiler and operates on a con- 
densing cycle. No steam flows through 
the single-stage turbine. To reduce 
windage losses a bypass connection be- 
tween the extraction zone of the cylinder 
and the exhaust opens automatically, 
subjecting the single-stage chamber to 
exhaust vacuum. 

Controls. The turbine-control system 
includes a transfer valve with two posi- 
tions. During the nonprocess season the 
transfer valve forces the steam-chest 
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The control gage board for Astoria’s 
No. 10 boiler. At top: Hays Model 
WSF for mounting above eye level. 
Right center: Hays Model WCFS8P for 
eye level. Four mounting styles are 
available to meet special requirements. 


NEWEST TYPE Hays Draft Gage 


Consolidated Edison’s new Astoria Electric Generating plant 
at Queens, N.Y. is equipped specifically for the purpose of pro- 
ducing electricity at the lowest cost per kilowatt, reliably and 
continuously. 


To meet these exacting requirements, Con Edison selected 
Hays W Gage . . . a completely new design in draft gages. Like 
other Hays low pressure yas hans the draft gage operating 
mechanism consists of a diaphragm ‘enclosed in a cast metal 
housing. For pneumatically transmitted readings of Air, Steam, 
= agi na Flow, Pressures, Temperatures, Leve , Oxygen, etc., 

——, mechanism employs a bellows. The outstanding 
on eatures include: 3-way atmospheric vent cock, easy zero 


check, removable units for simple adjustment, and Lucite scales 
for easy reading. 


Functionally designed and beautifully styled, the Hays W 
Gage provides exactly what instrument men have long de- 
manded—an easily adjusted, easy-to-read, dependable draft 
gage- 

Write today for full information on the Hays W Gage. 
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to Peru... 


Buell Electric Precipitators 
Set New Dust Collection Records! 


Work with equal economy and efficiency on wide range of different 
and complex dust collection problems... from foundry dust and 
cement to minerals from smelting operations. 


Drastically cut maintenance costs. Even better, there’s less to main- 
tain because of new simpler design. 


Set new efficiency standards far beyond currently accepted levels. 
The exclusive Buell Spiralectrode is typical of the advances that 
make this possible. 


Work effectively in combination with other Buell equipment. Many such 
combinations now operating. The Electric Precipitator with one, 
two or three stage Buell Cyclones, for example. 


@ It’s impossible to tell the whole story 
here. That takes your examination of 
the actual performance information 
now available. We're skeptics ourselves! 
That's why we want to meet the most 
skeptical engineer around...we believe 
we can send him away with a smile! 
Why settle for less than a good, long 
look? Write Buell Engineering Com- 
pany, Dept. 50E,70 Pine Street, New 
York 5, N. Y. 


MECHANICAL 


20 Years of Engineered Efficiency in 
cecricll BUST COLLECTION SYSTEMS 


| 


VERSATILE TURBINE 


tinued from page 244 


valves of the single-stage section on their 
seats, keeping them closed. Valves of 
the multistage section operate normally 
to increase or decrease steam flow as the 
electrical load requires. For the proc- 
ess operation the transfer valve is placed 
in its other position, permitting the sin- 
gle-stage section to function as a non- 
condensing turbine with backpressure 
regulation, while the multistage section 
operates on a condensing cycle. 
Although the application is unique, 
the unit was assembled from standard 
components. Both the process and non- 
process cycles give efficient, economical 
operation throughout the year. 


COAL GAS-TURBINE 


d from page 95 


should be precision cast from S-590, 
while rotor blades should be machined 
from 19-9DL. Re-assembly of the tur- 
bine has been done by Alco personnel 
under direction of LDC staff. 

A number of minor but significant 
dimensional changes were found as re- 
assembly proceeded and these were dis- 
cussed with Allis-Chalmers turbine en- 
gineers. Because of the high operating 
temperature of the turbine (1300 F) 
and the high coefficient of thermal ex- 
pansion of the various kinds of stain- 
less steel used in its construction, 
extreme care has been taken to provide 
and maintain adequate clearances. Ex- 
pansion of various components will be 
watched carefully when operation re- 
sumes. 

Test-Plant Alterations. Only major 
change in turbine test plant is elimina- 
tion of the regenerator. This is expected 
to increase full-load output by some 300 
hp, at the expense of a 500-lb-per-hr in- 
crease in coal rate. Inspection of tur- 
bine blading will be greatly facilitated. 
Value of a regenerator for locomotive 
service with low-cost fuels depends 
largely on reducing its first cost and 
maintenance expense to a very low fig- 
ure. Since the performance of the plant 
with a regenerator has been determined, 
the Operations Committee decided to 
see how it will do without a regenerator. 

1954 Program. The 750-hr test 
showed that the LDC turbine could 
carry full load and run as smoothly on 
coal as on oil. The coal feeding and 
pumping equipment did an adequate job 
and the combustors functioned satisfac- 
torily. The flyash separation equipment 
didn’t measure up to requirements and 
excessive blade erosion took place. The 
forthcoming test program will aim pri- 
marily at learning whether the new 
multitube separators with Mark III 
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was right 


When a prominent North Carolina community converted its power plant to 
diesel operation, it called in Sinclair Lubrication Engineer Jim Holt 
for his recommendations on proper lubricants. 


Mr. Holt reports, “I recommended Sinclair RUBILENE® My previous experience 
convinced me that this diesel lubricating oil would provide maximum wear protection 
for this power plant’s six 1000 K.W. diesel engines. RUBILENE also guards against 
sticking rings and prevents excessive wear of cylinders, pistons and other moving parts 
operating continuously for long periods. 


“RUBILENE was the right choice,” Mr. Holt continues. “After 33,000 hours of near-continuous 
operation, bearings show very little discernible wear — and there’s not a sign of erosive 

or corrosive action. Oil consumption is remarkably low, considering the prolonged 

operating hours under overload. All six 1000 K.W. engines, with a total output of 6400 K.W. 
per hour, use a total of only 1 barrel of oil a day!” 


Why not give a Sinclair Lubrication Engineer the chance to help solve your lubrication 


problem. There’s no obligation. Contact your local Sinclair office or write 
Sinclair Refining Company, 600 Fifth Avenue, New York 20, N.Y. 


SINCLAIR DIESEL LUBRICANTS 
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PRESSURE 


PROVEN 


Dependable 


AND 


Accurate 


IN POWER PLANTS AND 
OTHER INDUSTRIAL SERVICES 


Lonergan Pressure Gauges are known 
everywhere for their reliable perform- 
ance on a wide variety of services and 
thousands of installations. They have 
undergone continued improvements in 
design and construction over the last 
half century that have kept them always 
abreast industry's technical advances. 


THERE’S A LONERGAN GAUGE 
FOR EVERY APPLICATION 


This most extensive line includes some 
18 types of gauges, more than 100 
models and 16 case styles. Sizes range 
from 242” to 12” diameter. Your local 
Lonergan representative can discuss 
your gauge problems completely. Con- 
sult him. 


FOR FULL INFORMATION 
GET OUR CATALOG 
Full facts and figures are given in our 


gauge Catalog 800 G. Send for a copy 
on your business letterhead. 


Lonergan 


J. E. LONERGAN COMPANY 
Race and Second Sts., Phila. 6, Pa. 


Over 80 years experience 
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COAL GAS-TURBINE 


d from page 246 


Dunlab tubes can give adequate pro- 


| tection to the turbine blades. 


| complete 


The 1954 test program will begin 
with calibration of the new multitube 
separators. After the plant has been 
checked out and the necessary expan- 
sion readings have been taken, a test 
will be run with flyash of known char- 
acteristics being fed through the burn- 
ers into the combustors. The ash will be 
fed from weigh-tank and coal pump for- 
merly used with the Houdry unit. 

A single Mark III Dunlab tube has 
already been tested with similar ash on 
separator test stand. Performance of 
separator system will be 


| checked by comparing weight of ash 
caught with amount fed into system and, 


also, by collecting ash samples from 


| separator inlets and outlets. 


Next turbine test period has been 


| set tentatively at 250 hr with daily runs 


| of 10 to 15 hr. 
by a 500-hr test. 


This will be followed 
Turbine inlet tem- 
perature will be held at about 1250 F, 
with turbine speed set to give at least 
3000 shaft hp. Plant performance will 
be checked at hourly intervals with ac- 
curate determinations of compressor air 
flow, coal consumption and shaft hp. 
Separator efficiency will be checked by 
weighing amounts of dust collected at 
inlet and outlet sampling stations. 

Erosiveness of ash entering the tur- 
bine will be recorded continuously by 
the radioactive method. Every precau- 
tion will be taken to prevent operation 
of the turbine under conditions that 
might cause blade damage. Whenever 
the turbine is shut down and cooled off, 
photos of first and last row blading will 
be taken with a camera equipped with 
a 60-sec developing attachment. 


WIRE-ROPE LUBRICATION 


Continued from page 133 


This test indicates that lubrication 
during operation greatly reduces inter- 
nal friction between component parts of 
the rope as well as between rope and 
sheave grooves. Furthermore, by keep- 
ing the fiber core in better condition, it 
helps maintain the support necessary to 
insure proper movement of the steel 
strands. These factors automatically 
reduce the fatiguing action to which a 
rope is normally subjected when bend- 
ing over sheaves under tension. 

The original lubricant had its max- 
imum effect only up to about 40% of 
test life (see chart 4). From this point 
on, broken wires developed more rap- 
idly in the unlubricated ropes, but only 
moderately so in the lubricated ones. 

Conclusions. From these four tests, 
we concluded that lubrication (1) can 


HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


ALL PRES 
~FOR ALL TEMPER 


A TYPE FOR: 


Standard & Double 
Extra Heavy 


UNIONS 


Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes fe” to 3”; 
6000-Ib. sizes 1/g” 
2”. 


ORIFICE 
UNIONS 


With screwed or 
socket weld ends. 
3000-lb. and 6000- 


Ib. service. 


ALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats. 3000-lb. 


service only. 


(FULL STAINLESS & 
FULL ALLOY 
STEEL UNIONS 


With screwed or | 
socket weld ends. 


3000-lb. and 8000-Ib. 
[service 


WRITE FOR CATALOG 11 
showing the complete Catawissa line of 
Perfect Seal products 


CATAWISSA VALVE & 
FITTINGS COMPANY 
206 MILL ST. » CATAWISSA, PA. 
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Coke Ovens at U. S. Steel’s Huge 


Fairless Works at Fairless Hills, Pa. 


i 


Many proven Garlock products 


selected for U.S. Steel’s Fairless Works 


We are indeed proud that U.S. Steel chose Garlock pack- 
ings, gaskets, mechanical seclia, oil seals, and expansion 
joints for so many important installations in their great 
new plant. It is a real tribute to the reputation Garlock 
products have earned for long, trouble-free service under 
the toughest service conditions. 


Garlock CHEVRON * Spool-type Rubber Ex- 
Setting wad on veil Let us show you how Garlock can help you to reduce 


balance cylinders of hot industrial waste lines downtime and cut maintenance costs. Just contact the 
and cold mills 
_ Garlock representative in the sales office nearest you. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore ¢ Birmingham ¢ Boston ¢ Buffalo 
Chicago ¢ Cincinnati ¢ Cleveland e Denver « Detroit ¢ Houston ¢ Los Angeles 
New Orleans ¢ New York City ¢ Palmyra (N.Y.) ¢ Philadelphia e Pittsburgh 
Portland (Oregon) ¢ Salt Lake City ¢ San Francisco « St Louis ¢ Seattle 
Spokane « Tulsa. 
Garlock LATTICE BRAID * Model 64 KLOZURE* In Canada: The Garlock Packing Company of Canada Ltd., Torouto, Ont. 
acking used for many Oil Seal used on hot and 
general applications cold rolling mills 


*Registered Trademark 
PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, 


RUBBER EXPANSION JOINTS 
bi 
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ARE YOU SURE OF PROTECTION 
THROUGH YOUR GROUND CONNECTIONS? 


Megger® Ground Tester measures low resistance 


ode 
Photo Courtesy Copperweld Co. 


In spite of apparently good lightning rod or 
arrester protection, lightning frequently will 
cause severe damage if high ground resist- 
ance hampers its dissipation in the earth. 
Lightning storms are prevalent in the north- 
eastern states during the spring and fall 
months. Plants in this section should make 


a thorough round of ground resistance tests. 
Aside from the hazards to personnel, thou- 
sands of dollars may be saved in damage to 
electrical equipment and in loss of power 
and stoppage of production. 


The MEGGER Ground Tester is the 
easiest, quickest and most accurate method 
of determining ground resistance. It is an 
instrument specially designed for the pur- 

ose and should be used wherever possible. 

irect readings are automatically obtained 
in ohms. It penton its own source of 
current—no batteries, or other remote 
source required. It’s easy to carry, too. Has 
approval of the Associated Factory Mutual 
Insurance Companies. 


Don’t put it off—write today for ““Ground- 
ing Electrical Circuits Effectively” by J. R. 
Eaton (Bulletin 25T2-P) and our Biddle 
manual on “Ground Resistance Testing” 


(Bulletin 25J-P). 


A NEW CONVENIENCE... 


and Proteetion 
for the ever-popular 


MIDGET 
MEGGER®*® 
Insulation Tester 


Operates 
without 
Removing 
From Case 


Practical electrical men appreciate the 
convenience of this new leather case designed 
for the protection and easy operation of the 
Midget Megger Insulation Tester. Like a fine 
camera case, just flip back the lid and operate. 
Instrument is securely locked in. Leads 
store in a compartment under the instrument. 


If you don’t have a Midget Megger Insula- 
tion Tester, it will pay you to investigate the 
convenience of this handy test set. It con- 
tains its own source of test current in a 
hand generator. No dependence on batteries 
or other power supply. Ratings up to 50 
megohms, 500 volts d-c are available. Write 
for Bulletin 21-85-P. 


Cases 
Available 
for Your 

Present 

Instruments 
$11.00 EACH 


| James G. Biddle Co. B-417 | 
1316 Arch St., Phila. 7, Pa. 

| Gentlemen: Please send me 

Bulletin 25T2-P 

Bulletin 25J-P Bulletin 21-85-P 

[-] Midget Megger Case(s) @ $11.00 

Check attached Bill Company 


JOB FUNCTION ‘ 


COMPANY 


| NAME 


ADDRESS 


JAMES G. BIDDLE CO., 1316 ARCH ST. 


PHILADELPHIA 7, PA 


* SPEED MEASURING INSTRUMENTS + LABORATORY & SCIENTIFIC E 


ELECTRICAL TESTI 


QUIPMENT 


penetrate to the core of the rope (2) 
preserves fibers longer, helping to main- 
tain the core in good condition so it can 
afford proper support for the steel 
strands (3) keeps rope in better condi- 
tion internally and externally, helping 
avoid corrosion, and increasing safety 
(4) reduces friction, retards develop- 
ment of fatigue and adds to rope life. 


ADJUSTING COMMUTATION 


tinued from page 87 


can be seen by comparing values before 
and after adjustment. Experience has 
shown whenever brush drop on leading 
or trailing edge exceeds three volts, 
destructive commutation results. 

Case 2: Motor with strong commu- 
tating field. This machine was an old- 
timer, having been shipped from the 
factory in 1918, without adequate fac- 
tory testing. Machine was designed for 
generator service and later adapted for 
use as a reversing steel-mill motor. 

The machine commutated poorly as a 
motor. Brushes wore rapidly and com- 
mutator developed burned spots. Con- 
ventional methods used to improve com- 
mutation failed to show up the exact 
cause of trouble. So brush potentials 
were taken at 250-300 rpm and 500 rpm. 
This machine normally operates from 
250 to 500 rpm in each direction, mak- 
ing it necessary to record brush poten- 
tials corresponding to machine speed 
and rotation. Selected points are then 
plotted for the base and top speed. 

During normal motoring cycle of load, 
both base- and top-speed brush-potential 
plots indicated machine was very strong- 
ly adjusted. Similar slopes of curves for 
each direction of rotation meant brush 
position was close to electrical neutral. 
Speed was measured clockwise (cw) 
and counterclockwise (ccw) directions 
under similar electrical conditions veri- 
fying the neutral setting. Then a shunt 
resistor was connected across commu- 
tating-field circuit to reduce strength 
of commutating-field flux; brush-poten- 
tial traces were again taken and tabu- 
lated. Brush-potential plots at both 
speeds showed a decided improvement 
in adjustment. 

After this last change, machine com- 
mutation showed an immediate improve- 
ment. And after 24 hours little sparking 
was v.sible on the pump-back (generat- 
ing) cycle. A check after six months 
showed the machine had developed a 
uniform commutator film with no visible 
pattern or burned spots. Brush wear 
showed a decided improvement. 

It’s important to understand the plot- 
ting of pump-back cycle. Where rever- 
sal time is extremely short, machine 
indicates an undercompensated weak 

adjustment. However, in original adjust- 
ments of this machine, excessive com- 
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Motor 


REPELS WATER a RESISTS CORROSION, INSIDE AND OUT 


A.BIG Features 
of Hrotection 


NEW! 


Coils have complete baked- 
on silicone insulation... 
moisture stays out! 


NEW/ 


Exposed metal parts are 
double-clad with baked- 
on silicone, resisting 
rust and corrosion. 


NEW! 


Superior mechanical 
construction features of 
the E-M Weather- 
Protected Motor. 


NEW/ 


Screens, fans, baffles are 
stainless steel, resisting 
abrasion from air stream. 


Sil-Clad Inpuction MOTOR 


(250 hp and larger) 


@ Here’s important news for engineers who would like to 
specify outdoor motors to minimize building costs at power 
Stations, chemical plants, refineries, pipe lines, pulp and paper 
mills, smelters, seacoast industries, etc., but who have hesitated 
to do sc because of adverse atmospheric conditions. 


The important news is the E-M Sil-Clad Motor. It repels 
moisture penetration in wet, humid or steamy atmospheres. It 
resists corrosion from chemical fumes or salt air atmospheres. 

‘It resists oxidation from sun. In short, the complete silicone 
protection you get in Si/-Clad makes it possible for you to 
plan outdoor drives at a lower cost under conditions hereti- 
fore believed practicable only with the more expensive and not 
wholly protective totally-enclosed fan-cooled motors. 


Get acquainted with the new Sil-Clad Motor now. In many 
cases it can substitute for outdoor totally-enclosed motors. 
And Sil-Clad protection is offered on other E-M Motors too! 
Ask your nearest E-M sales engineer for the complete -Sil- 
Clad story . . . and write the factory for new Bulletin No. 217 SILICONE METAL PROTECTION REPELS WATER. See how the 
which tells how the “wonder” properties of silicone are droplets of water pull away from the baked-on silicone 
applied to full advantage in the great new Sil-Clad Motor. coating. Coils and winding are silicone-protected, too, in the 


E-M Sil-Clad Motor. 
ELECTRIC MACHINERY MFG. COMPANY 


MINNEAPOLIS 13, MINNESOTA 1300-TPA-2178 


Specialists in making motors do EXACTLY WHAT YOU WANT THEM TO! 
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Air- moving 
problems solved 
economically with 


BLOWERS 


DIRECT 
DRIVE 
UTILITY BLOWER 


Compact; easy-to-mount: 
weatherproof covers; 
guaranteed by Peerless. 


quiet; arc-welded: 
matched motor; fully 


BELT DRIVE 


UTILITY BLOWER 


Arc-welded; sleeve or ball-bearing; convertible 
housing; adjustable speeds; fully guaranteed 
by Peerless. 


@ Let your Peerless dealer show you how 
to move smole, fumes, or dixt and dust laden 
air from your plant or shop economically. He 
knows his business and gets additional help 
from our engineers. Initial low cost and 
trouble-free service assure long-time satis- 
faction. You can’t buy better than Peerless. 
Write for dealer nearest you. 


Prerless. 
Clectuic 


THE PEERLESS ELECTRIC COMPANY 


FAN AND BLOWER DIVISION 


ADJUSTING COMMUTATION 


d from page 250 


mutating-field strength made brush po- 
tentials strong even during pump-back. 
When adjustment was correct, the 
pump-back cycle indicated a weak po- 


tential. Although these values are weak, | 
remember they are but momentary (see | 


brush-potential traces) and do not 
shorten brush life. Principal reason for 
plotting the pump-back cycle is to in- 
sure a trailing brush potential not ex- 
ceeding three or four volts. 

Erroneous Data. Preceding two exam- 
ples of machines out of adjustment are 


| typical of many others having poor com- 


mutation performance. Very often, ma- | 
chine operators will attempt shifting | 
| brushes without full appreciation of the | 


| commutation problem, or will experi- 


ment with various brush grades, hoping 


| either method will solve the problem. 


But with the use of brush potentials, 
many of the so-called bad actors can be 
readjusted for satisfactory performance. 

When taking brush potentials for the 
first time, recognize the specific factors 
that contribute to erroneous data. Use 
of the brush-potential method is not 


limited by accuracy of the potential | 
trace but rather by interpretation of | 
| results. 


We find the principal causes 
for erroneous data are: 


1. Rough commutator: Brush poten- 
tials obtained from a machine with a 
rough commutator will shift the collec- | 


tion of current toward brush trailing 


edge. Over-all values will be abnormally | 


high. 


2. Raw commutator: Data taken on a 


_ raw commutator will distribute the cur- 
| rent collection across brush faces. Over- 


all values will be abnormally low. 

3. Light brush pressure: No apparent 
change in distribution of a brush poten- 
tial, with a considerable change in com- 


| mutating field adjustment or brush 


shift, usually indicates light brush pres- | 


sure. 

4. Faulty brush holders: Vf brush is 
not stable in brush box, brush chatter 
tends to shift collection of current to- 
ward trailing edge, similar to that met 
within a rough commutator. 

In a number of cases, we have used 


_ the brush-potential method, as described 
| in this article, with complete success. 


The method has a definite advantage in 
that commutation tests can be made 


| while machines are running in normal | 


operation, with minimum interference 
in production schedules. In addition, 
necessary equipment is portable and 
can be carried to motor site. However, 


| most significant advantage is its relative 


simplicity. Often the maintenance engi- 
neer can present basic instructions to 
his assistants and let them carry out the 
complete job. 


BELMONT 
GASKETS 


TIGHTER 
SEALS 


© ask 
Distributor 


A recent industrial survey indicates 
that leaky gaskets cost MILLIONS 
OF DOLLARS A YEAR! ONE leak 
caused by a faulty gasket took a ma- 
chine out of service for many days, 
and the resulting production cost for 
this ONE idle machine ran into hun- 
dreds of dollars an hour. DON’T 
LET THIS HAPPEN TO YOU! 


For every joint and surface Sealing 
Job there’s a BELMONT GASKET 
to give you a tighter, leak-proof seal, 
| and your BELMONT DISTRIBU- 

TOR has the knowledge and precise 
materials to assure you of uninter- 
rupted production schedules and 
reduced maintenance. In fact, any 
| sealing problem — requiring a 
| molded, formed, extruded, die or 
| 


lathe cut gasket —can be solved by 
YOUR BELMONT DISTRIBUTOR. 


Write For His NAME AND ADDRESS 
| for Steam * Water + Oil 


+ Gas + Air 
__Acids Alkalies + 


Ammonia 


PACKING AND RUBBER CO. 
Butler and Sepviva Streets 


Philadelphia 37, Pennsylvania 


LY} 
S 


Rings - Spirals - Coils - Reels 
Spools - Sheets + Gaskets 

There’s a Belinont Packing for every service 
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Whatever is wrong with your natural water supply .. . 
for boiler feed, for process, for almost any purpose 
... there’s an answer to the problem. 


The Graver Water Conditioning Co. is in the busjness 
of solving water treating problems . . . with research, 
laboratory and pilot plant testing, equipment design, 
fabrication, erection services, whatever it takes 


to give you the water you need. 


Companies like Esso, Dow, U.S. Steel, Philadelphia 
Electric, and Procter & Gamble are Graver 
customers. They wouldn’t be if we didn’t 


know our business. 


No matter what process or product is required . . . 
hot process-hot zeolite softeners, Reactivators®, 
filters, deaerators, demineralizers,eion 

exchangers, clarifiers, or what have you... 
Graver equipment, backed by 40 years 

of experience, can help. We will 

do the whole job or any part of it, 

from problem through 
planning to erection. 


Graver Water Conditioning Co. 
A Division of Graver Tank & Mfg. Co., Inc. 
216 West 14th St., New York 11, N.Y. 
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Four of the eight Goulds 
pumps in the University of 
Kentucky power plant. The 
pair neorest the camera are 
4” pumps rated at 530 
GPM. Beyond are 2” pumps 
rated at 70 GPM, for sup- 
plying auxiliary steam gen- 
erator. 


Boiler feed pumps 
TEACH STEAM PLANT ECONOMY 


Doubling enrollment at the University of Kentucky meant increasing 
the load on the University’s steam plant by 120,000 lbs. of steam 
per hour. 

Failure of the steam plant would leave some 8,000 students and 
faculty without heat—and seriously cripple crucial scientific investi- 
gations. Obviously, reliability of equipment is essential. Flexibility, 
too—for economical operation during off-peak seasons. And, as space 
was limited, compactness was important. 

Eight Goulds pumps for the new steam plant extension helped the 
University solve those problems. Four are 2-stage Fig. 3390 boiler feed 
pumps, supplying water to the steam generators at a head of 550 ft. 
The other four are condensate return and circulating pumps. All are 
compactly designed for minimum space requirements, and are 


precision-built for trouble-free 
operation and long service life. 

Goulds pumps are available 
for every power plant applica- 
tion. Bulletin 722.3 gives de- 
tailed information and specifi- 
cations of the popular Fig. 


Cross-section of Goulds Fig. 3390 centrifugal pump, 
showing opposed impellers, water-cooled stuffing 
box, and other construction features which make it 
a thoroughly efficiert pump. Available capacities 
up to 1000 GPM. Heads to 900 ft. 


MEMBER 


3390 boiler feed pump. We'll 
be glad to send you a copy or 
consult with you on any liquid- 


handling problem. 


PUMPS INC. 


Seneca Falls ; 


New York | 


ARGUMENTS 


A difference of one Btu between H, 
and H: gives a velocity of 224 fps. Four 
Btu difference gives 448 fps. 

Let’s suppose that in Marmy’s Loose 
Screw case (January Power) the ship’s 
turbine was running with a fixed num- 
ber of nozzles open and out of governor 
control. Or that they were all open 
with the turbine delivering full power. 
An increase in backpressure would work 
back to the first pressure stage, de- 
creases flow through the nozzles, back 
up pressure in steam chest and take 
less steam from the boilers, 

If boiler pressure was up to standard 
or a little higher, a sudden decrease in 
steam flow would start the safeties pop- 
ping. Had the turbine been under gov- 
ernor control with some valves closed, 
they would have opened up and steam 
pressure would have dropped, 
porarily at least. 

I once operated a turbine with noz- 
zle valves so rigged they could be un- 
dogged and operated by hand, thus tak- 
ing them out of governor control. In- 
creasing backpressure caused decrease 
in steam flow and less generator output. 

Acsert Moutton Pittsfield, Mass. 


More FREE BULLETINS 


Begins on page 173 
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d from page 146 


tem- 


duty 
type 


limit switch with 

trigger mechanism. Two- 
color, 4-page bulletin. Photos and 
specs. Bulletin LS54A, Dept L, R B 
Denison Mfg Co, 102 St Clair Ave, NW, 
Cleveland 13, Ohio. 


17 Cireuit breakers for protection 

under unusual temperature varia- 
tions. Two-color, 8-page bulletin. Com- 
plete photos and diagrams. Federal 
Electric Products Co, 50 Paris St, New- 
ark, N. J. 


18 Diaphragm motor operators, 

spring and springless type. Eight- 
page folder with complete diagrams and 
specs. Bulletin 414-1, Minneapolis-Hon- 
eywell Regulator Co, Wayne & Wind- 
rim Aves, Philadelphia 44, Pa. 


16 Heavy 


19 Emergency closing device for air 

magnetic circuit breakers. Two- 
color, 4-page bulletin. Photos and 
specs. Bulletin 71B8105, Allis-Chalmers 
Mfg Co, 952 S 70th St, Milwaukee, Wis. 


20 


Flexible shafting for remote con- 


trol of valves. Three-color, 16- 
page booklet. Photos, design and full 


specs. Bulletin 528, Stow Mfg Co, 181 
Shear St, Binghamton, N. Y. 


21 Automatic controls for steam, 
water, air, oil, and gas. Two- 
color, 4-page folder. Photos and specs. 
Bulletin C-50, McAlear Mfg Co, 1901 
South Western Ave, Chicago 8, Il. 


ELECTRICAL EQUIPMENT 


22 Distribution transformers with 

built-in surge and overload pro- 
tective devices. Two color, 4-page bul- 
letin. Data and photos. Bulletin S- 
302A, Standard Transformer Co, Warren, 


Ohio. 
23 Single, high voltage 

transformers commonly used on 
rural lines. Two-color, 8-page booklet. 
Photos and description. Bulletin S- 
301B, Standard Transformer Co, War- 
ren, Ohio. 

(Continued on page 256) 
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make it a 


One-Piece 
Pipeline 


DISTRIBUTORS IN PRINCIPAL 


POWER * MAY 1954 


with WALSEAL® 


...and you can see that it’s made 
right. When you make a WALSEAL 
joint the fillet of silver brazing alloy 
that appears at the face of the fitting 
is your assurance of full penetration 
and a permanently leak-proof joint 
that’s vibration proof and corrosion- 
resistant ... won’t creep or pull 
apart under any conditions that the 
pipe itself can withstand. 


Walseal is a registered trade-mark 
which identifies: valves, flanges and 


fittings manufactured by the Wal- 
worth Company. Walseal products 
have factory-inserted rings of silver 
brazing alloy in threadless ports. 
Joints made with Walseal products 
are silver brazed and actually make 
the system a “one-piece pipeline.” 


Your copy of Circular 115 giving 
details on Walseal valves and fittings 
will be sent on request...send for 
it or see your nearby Walworth 
distributor. 


WALWORTH 


valves and fittings 


60 EAST 42nd STREET 


CENTERS 


THROUGHOUT 


NEW YORK 17, N. Y. 


THE WORLD 
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*+PEARHEAD 


GASKET CUTTER 


Cuts the gaskets you need “on the spot” 
. . . quick! Pays for itself in no time! 


Model 750-A-12 — $12.50 
Cuts round from 4" to 6” .. . odd shapes 
and straight pieces of any size. 


(Also extension gasket cutters up to 60”) 


Write for information and folder. Address 


Box F-5. » 


Immermnoan 


PACKING COMPANY 


CINCINNATI 12, OHIO 
QUALITY ~PRECISION ~ SERVICE SINCE 1920 


Eastern Representative 
MACKSONS CO., 125 Cedor St., N.Y. 6, N.Y. 


| 
| 


More FREE BULLETINS 


| specs. Bulletin 01B6056D, Allis-Chal- 


Begins on page 173 


24 Standardized power transformers 

with core form construction fea- 
ture. Two-color 40-page booklet. Pho- 
tos, cutaways, complete specs. Booklet 
B-5914, Westinghouse Electric Corp, 
Box 2099, Pittsburgh 30, Pa. 


25 Power regulators, transformer type 
AFR, %% step. Three-color, 16- 
page bulletin. Photos and complete 


mers Mfg Co, S 70th St, Milwaukee, Wis. 


26 Pre-fab woven electric heaters. 
Two-color, 4-page folder illus- 
trates typical uses, gives application 
data. Bulletin F-1548, Pre-Fab Heater 
Co, Guilford, Conn. 


27 Heavy duty induction motors, 
NEMA-frame sizes. Two-color, 4 
page folder. Photos and specs. Bulletin 
37-205, Electric Products Co, 1725 
Clarkstone Rd, Cleveland 12, Ohio. 


HEAT EXCHANGERS 


28 High temperature water systems 

for large area heat distribution. 
Three-color, 16-page booklet. Photos, 
graphs, and specs. Bulletin 100, Ameri- 
can Hydrotherm Corp, 33-70 12th St, 
Long Island City 6, N. Y. 


29 Carbon, alloy and stainless tubing 

steels used in heat exchangers 
and condensers. Analysis and mechani- 
cal properties. Two-color, 6-page folder. 
Bulletin TB-329A, The Babcock & Wil- 
cox Co, Beaver Falls, Pa. 


30 Piloted entrainment burners, 8e- 

ries PB and PBE, for low pressure 
air and gas. Two-color, 4-page bulletin. 
Diagrams, charts and complete specs. 
Bulletin H-64, Eclipse Fuel Engr Co, 
1002 Buchanan St, Rockford, Ill. 


31 Industrial heat exchangers. Two- 
color, 8-page folder. Photos, 
sketches and complete specs. Bulletin 
600-2, Industrial Filter & Pump Mfg 
Co, 5900 Ogden Ave, Chicago 50, Il. 


MAINTENANCE, SAFETY EQUIPMENT 


32 Better plant lubrication to cut 

production costs. Two - color, 
12-page booklet. Fully illustrated. 
Bulletin 22-240-A, Alemite Div, Stew- 
art-Warner Corp, 1826 Diversey Pkwy, 
Chicago 14, Ill, 


33 Vacuum cleaning systems for in-— 

dustrial use. Permanent installa- | 
tion. Two-color, 12-page illustrated 
folder. Bulletin A-939. Air Appliance 
Div, U. S. Hoffman Machinery Corp, 105 
4th Ave, New York, N. Y. 


34 Chemical cleaning service for in- | 
dustrial equipment. Two-color, 4- 
page bulletin. Photos and technical | 
information. Dowell Inc, Tulsa 1, Okla. 


35 Lagging adhesives and coatings 
for shrinking, sizing, bonding and | 
protecting insulation lagging fabrics. 
Three-color, 4-page folder. Photos, | 
specs. Bulletin 5307, General Paint Corp, 
2627 Army St, San Francisco 19, Cal. 


MECHANICAL TRANSMISSIONS 


36 Steelfiex couplings for all require- 

ments. Two-color, 28-page book- 
let. Photos, dimensions, ratings and 
full specs. Bulletin 4100, The Falk Corp, 
Milwaukee, Wis. 


* Splicing and repair of conveyor 
and elevator belting. Illustrated, 
32-page manual describes methods. 
*x Request direct on company letterhead 
to the B F Goodrich Co, Akron, Ohio. 


37 Chain drives for every applica- 

tion. Nineteen - page catalog. 
Complete operating characteristics and 
service factors. Bulletin 154, Ramsey 
Chain Co, Ine, Albany, N. Y 


38 Magnetic brake and clutch equip- 

ment. Two-color, 8-page bulletin. 
Photos and_= specs. Bulletin 226-C, 
Stearns Magnetic Inc, Milwaukee, Wis. 
(Continued on page 258) 


TURBINE OIL 
CONDITIONING 
THE HILCO 


OIL RECLAIMER 
REMOVES WATER, SLUDGE, 
ACIDS... 


IT 1S CONTINUOUS AND 
AUTOMATIC... 


was 
HILCO 
FIGURE 1 pe 
The HILCO system results 
in removing contamination as 
fast as it is formed, thus 
maintaining the oil in first 
class condition. 
LOW 
TRANSFER Pump | |) CLEAN 
— 
TRANSFER PUMP 
FROM TURBINE 
Om TANKS 
On 
RECLAIMER 
FIGURE 2 5 


The HILCO OIL RECLAIMER 
is self-contained, including 
built-in pumps, electric heat- 
ers, starters and controls. It 
is compact, easy, and quick 
to service. 


FOR MORE 
INFORMATION 
ON THE HILCO 
SYSTEM.. 


— 
HILLIARD 
CORPORATION 
159 W. FOURTH ST. ELMIRA, N. Y. 
IN CANADA: Upton - Bradeen - James, Lid 


890 Yonge St., Toronto—3464 Park Ave., Montreal 
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> PEERLESS PUMP DIVISION 


FORDE MACHINERY AHO CORPORATION 


ANGELES INDIANAPOLIS 


NEWLY PUBLISHED DATA BY PEERLESS 
PUMP ENGINEERS NOW AVAILABLE 
IN CONVENIENT FILE SIZE FORM 


The technical papers titled and illustrated are 
republished articles, authored by Peerless Pump 
engineering personnel, which were printed in 
recent copies of leading trade journals. They 
contain a wealth of authentic, useful, practical, 
illustrative and descriptive information on 
pumps and allied subjects that you can use in 
buying or applying pumps.The five articlesshown 
are available individually or together, bound See 
into the file-size cover shown above. Use the 

coupon at the right to request the articles you MAIL THIS COUPON FOR BULLETINS YOU WANT 
want. They will be mailed free from Peerless PEERLESS PUMP DIVISION 


Pumps—manufacturers of one of the broadest FOOD MACHINERY AND CHEMICAL CORPORATION 
lines of horizontal and vertical pump lines for 301 West Avenue 26, Los Angeles 31, California 
industrial and commercial appl cation. 


Please send "eprints checked below: 


WHAT IS NPSH HORIZONTAL VS. VERTICAL PUMPS MECHANICAL SEALS 
SUMP DESIGNS SYSTEM HEAD CURVES 


PEERLESS PUMP DIVISION NAME 


FOOD MACHINERY AND CHEMICAL CORPORATION COMPANY 


Plants: Indianapolis, Indi * Los Angeles, California 
Offices: New York; Indianapolis; Chicago; 

St. Lovis; Atlanta; Dallas, Plainview and Lubbock, Texas; ~ city 
Fresno; Los Angeles; Phoenix; Albuquerque 


ADDRESS 
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—Adjustable— 


SPROCKET RIM 
with CA Guide 


Operate any out-of-reach 
overhead valve with ease — 
_ from the floor! Babbitt 
Adjustable Sprocket Rim with 
Chain Guide makes any valve 
instantly accessible — sim- 
plifies overhead pipe layouts, 
Prevents steam waste, pro- 
vides low-cost accident pre- 
vention, too. Easily installed, 
ready for operation in a few 
minutes. 


Do you want everybody to 
know how good Enos and Enoco 


$ © Saves money on fuel & 
pron | coals are. A-9314 
§ © Does away with accidents | 

A, Positive, efficient vaive 


control 


Range of 10 adjustable si | 
fits all valve hem 
to 30 inches diameter, with 


rising or non-rising stems. 

assembled parts. | 

%, Call your Industrial Distrib- Place a trial order + Make a test comparison 
vtor. He carries complete 


tive folder and prices. 


+ Chicago 4, Illinois 


stocks. Or write for descrip- THE ENOS COAL MINING COMPANY 
Sales Offices for Enos and Enoco Coals 


STEAM SPECIALTY CO, 310 sot Cheng 4 nos 


HERE’S MORE INFORMATION 
TO HELP YOU UNDERSTAND YOUR 


PUMPING PROBLEMS 


DETERMINATION OF THE REQUIRED HORSERQ 


“Selecting the Correct Viking Pump in Ten Easy Steps,” is a 
ten-page booklet designed to help engineers in choosing the 


right Viking Pump for each application. This folder is free 
upon request, 


If you would like to have one or 


more copies, write today for Bulle- 
TS-6W. 


IKING 
AN HONORED NAME 
IN PUMPING 


VIKING 


PUMP COMPANY 


CEDAR FALLS, IOWA 


More FREE BULLETINS 


Begins on page 173 
METALS & ALLOYS 


3 Meehanite cams, camshafts and 

crankshafts as applied to indus- 
try. Two-color, 12-page booklet. Photos 
and complete specs. Bulletin 39, Mee- 
hanite Metal Corp, 714 North Ave, New 
Rochelle, N. Y. 


40 Engineering properties of “S” 

Monel. Seven-page technical bul- 
letin. The International Nickel Co, Inc, 
Development and Research Div, 67 Wall 
St, New York 5, N. Y. 


METERS & INSTRUMENTS 


41 Oscillograph for recording static 

or dynamic data, Three-color, 16- 
page booklet. Photos, graphs and 
specs. Bulletin CEC-1500C, Consolidated 
Engr Corp, 300 North Sierra Madre 
Villa, Pasadena 15, Calif. 


42 Measuring, indicating, recording 

and controlling devices for indus- 
try. Two-color, 8-page folder. Photos 
and specs. Schaevitz Engr, PO Box 505, 
Camden 1, N. J. 


43 Indicating temperature transmit- 

ter with dial type thermometer 
and pneumatic transmitter in combined 
unit. Two-color, 4-page bulletin. Pho- 
tos and specs. Catalog 1022, Penn In- 
dustrial Instrument Corp, 4110 Haver- 
ford Ave, Philadelphia 4, Pa. 


44 Portable analyzer for detection of 

toxic gases. Two-color, 4-page 
booklet. Photo and specs. Taller & 
Cooper, Inc, 75 Front St, Brooklyn 1, 
¥. 


45 Hydrogen analyzer for the con- 

tinuous analysis, control and 

recording of molecular hydrogen. Two- 

color, 4-page bulletin describing opera- 

tion and features. Bulletin 301, Taller 

& Cooper, Inc, 75 Front St, Brooklyn 


PIPING, VALVES, FITTINGS 


46 Lightweight pipe. Two-color, 4- 

page folder. Complete specs. Bul- 
letin 507, Naylor Pipe Co, 1230 E 92nd 
St, Chicago 19, Ill 


47 Pressure regulating valves and 

relief valves. Two-color, 24-page 
catalog. Photos, diagrams, complete 
specs. Bulletin 207, Schade Valve Mfg 
Co, 2527-2537 N Bodine St, Philadelphia 
33, Pa, 


48 Free cutting taps. Illustrated, 

20-page catalog. Complete specs 
and engr data. Catalog 10, Reiff & Nes- 
tor Co, LykKens, Pa. 


49 Diaphragm motor valves, series 

800. Illustrated, 36-page booklet. 
Complete specs and features. Catalog 
800, Minneapolis - Honeywell Regulator 
Co, Wayne and Windrim Aves, Philadel- 
phia 44, Pa. 


50 Saunders patent diaphragm 

valves. Two-color, 36-page cata- 
log. Photos, operating features, selec- 
tion and complete specs. Catalog V-53, 
Hills-McCanna Co, 3025 N Western Ave, 
Chicago 18, Ill. 


51 Solenoid valve, model 73. Two- 
color 6-page bulletin. Photos, 
construction details, dimensions and 
specs. A-P Controls Corp, 2450 N 32nd 
St, Milwaukee, Wis. 


WATER TREATMENT 


5 Water treatment system com- 
bines pre-treatment and filtering. 


Six-page bulletin describes physical 
characteristics, types and sizes, appli- 
cations and advantages. Bulletin 9042, 
The Dorr Co, Barry Pl, Stamford, Conn. 


53 Rust eradiecator for removing and 


preventing rust, corrosion and 


congestion. Two-color, 4-page bulletin. 
Illustrated. Bulletin HN 1153, The 
North American Mogul Products Co, 
Standard Bldg, Cleveland 13, Ohio. 


(Continued on page 262) 
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and the first hours of 


Electrical Engineering 


for wirarfage 
cronesendsie-— 


phase power 
transmission 
works 


65 Years Three-Phase Motors 


As early as 1889 Dolivo-Dobrowolski, the Chief Electrical Engineer 
of the AEG, designed the first three-phase a. c. motor. He thereby 
introduced the modern practice of individual motor drive. 
Today hundreds of thousands of AEG motors, small and large, power 
the world's industry, agriculture and trade. 

You are invited to draw upon our wealth of practical 
experience in industrial layout and design. 


AEG means Electricity 


ALLGEMEINE ELEKTRICITATS - GESELLSCHAFT 


Berlin (Brit. Sector) . Export Department Frankturt (Main) 
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HERE’S THE RIGHT 
COMBINATION FOR 


LONGER 


FURNACE LIFE 


ADAMULL 


FIRE BRICK 
AND 


FIRE BRICK CEMENT 
as = 


The above photo shows a multi-drum boiler 
in a nationally known chemical plant . . . 
being completely rebuilt with ADAMANT 
Fire Brick, bonded with famous ADAMANT 
Fire Brick Cement . . . this combination 
insures longer furnace life despite high 
temperatures and extreme spalling con- 
ditions. 

ADAMANT Cement: ADAMANT has ex- 
ceptionally high bonding strength at room 
temperature, which increases as the tem- 
perature rises. Impartial laboratory tests 
show that ADAMANT has a_ bonding 
strength of 800 Ibs. at room temperature; 
1,270 Ibs. at 2,600°F. This greater bond- 
ing strength protects the structure at the 
joints, where failure usually begins . . . 
therefore, linings last longer; production is 
maintained, repair costs and production 
materials saved; less “outage”. 
ADAMANT—Ready-Mixed and Easy to Use 
—available in air-tight drums of 100, 250 
and 500 Ibs. capacity. Write for useful 
literature about ADAMANT. 

ADMULL Fire Brick: 

A super duty fire brick for use in furnaces 
operating at high temperatures and for the 
“tough spots’ in all furnaces. ADMULL 
super duty brick will withstand more tem- 
perature, more slagging, more heat shock 
than first quality fire brick, and meet the 
A.S.T.M. specification for Super Duty Brick. 
Write for Litera’ure. 

We'll glady furnish the address of the 
BOTFIELD Distributor near you. 


BOTFIELD 


REFRACTORIES CO. 
784 S. Swanson Street, Philadelphia 47, Pa. 


In Canada 
Botfield Refractories Co., itd. 


Corporation Executive Changes 
Stone & Webster Engrg Corp: Alfred 


presidents. Carbide Power Co: A L 
Foscue, president; 
president. Publie Service Electric & Gas 
Co: Donald C Luce, president; 
Donald, chairman of the board. Johnston 
Pump Co: Hugh Glen, president. Quebec 
Power Co: W F Mainguy, vice-president 
and a director. 


Works, Inc: Herbert E ZBruder, president 
and treasurer succeeding Penrose M Davis. 
Stephens-Adamson Mfg Co: R W Brauer 
and D L Stephens, vice-presidents. 


Operations Executive Changes 
Westinghouse Electric Corp: William C 
Rowland, head of steam division; Chris H 


succeeding Rowland. Dravo Corp: D R 
Berg, manager of piping dept; W L David- 
son, manager of heating dept; E N Hower, 
asst manager of apparatus dept. Vitro Corp 


manager of Vitro Laboratories; William B 
Hall, general manager of Vitro Uranium 
Co. Laelede-Christy Co: G A Fuchs, 


general superintendent of fire brick divi- 
sion. 


New Sales Managers 


Carver Pump Co: L C Lane, midwest 
regional operations. Hammel-Dahl Co: 
David Golner. Standard Pressed Steel 
Co: Francis J Kinsella, outside sales. 


div: Nelson G Griffith, Atlanta district. 
Fairbanks, Morse & Co: Glenn A Parker, 
Kansas City branch. Jay Mfg Co: Howard 
E Butters, district manager of newly opened 
Cleveland office. Orr & Sembower, Inc: 
William B Firman, domestic sales. 
Link-Belt Co: Donald E Thal, central 
general manager, Pacific division; J Ross 


APPOINTMENTS 


L Hartridge and Stuart F Kosters, vice- | 
John M Bandel, vice- 


Lyle Me- | 


Shawinigan Chemicals Ltd: Dr R | 
Stephen Jane, executive vice-president suc- 
ceeding H S Reid. Downington Iron 


Bartlett, head of mfg and repair division | 


of America: G Russell Tatum, general | 


American Chain & Cable Co, Wire Rope | 


Arnold, Birmingham office. Panellit, Ine: 
Millard D Shriver, general sales manager. . 
Farr Co: Harold M Robson, central di- 
vision. Graver Water Conditioning Co: 
David M Spillane, Chicago district. Ana- 
conda Wire & Cable Co: Jack Saunders, 
Florida sales. | 
Link-Belt Co: John D Riley, Cleveland | 
office; Harry G Anderson, Newark office. | 
General Refractories Co: Nelson W | 
Bowman, Philadelphia office; Edward E | 
Christopher, New York office; Thomas F | 
Fallon, St Louis office. Elliott Co: G C | 
Bayles, new sales office in New Orleans. | 
Wallace & Tiernan Ine: Robert T 
Browning, vice-president in charge of sales; 
William A Hockett, director of sales, W&T 
division; Russell C Clement, field sales and 
service; Vincent Pisani, departmental sales. 


New Sales Engineers 


Flexible Steel Lacing Co: John Bakke, 
Mich., Ind. and western Ky. area. Trane 
Co: William M Baker, Canton, Ohio office; 


(Continued on page 262) | 


The case of 
the hesitant 


Yee, a New England foundry really 
did have a case like this. As the 
sand started down through the 
overhead bins and hoppers, it 
paused uncertainly, sort of reared 
back and held up production 
something terrible. 


Fortunately, the foundry 
superintendent called us for advice. 
In short order a battery of 
CLEVELAND vibrators were 
installed on the bins, and the sand 
hasn’t hesitated ever since. 


Whatever your hesitant material 
. .. cement, steel chips, ore... 
just tell us — or ask for our 

detailed literature. 


AIR ELECTRIC 


CLEVELAND 
VIBRATOR 


COMPANY 


2827 Clinton Avenue * Cleveland 13, Ohio 
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TYPES 1411 and 1415 
CONSOLIDATED 
SAFETY VALVES 


TYPE 1411 


CAST IRON BODY SAFETY 
VALVE. Has bevel seat, single 
ring blow-down control and 
one-piece feather (disc). 
Sizes: 14%” through 6”. Pres- 
sures: Up to 250 psi. Tempera- 
tures: Up to 450° F. Standard 
Connections: Threaded or 
flanged. All sizes available 
with oversize inlet flanges for 
replacement purposes. 


TYPE 1415 


CAST STEEL BODY SAFETY 

VALVE. Has a high erosion 

and corrosion-resistant stain- 

less steel seat bushing seal- 

welded to the base. Sizes: 12” 

through 6”. Pressures: Up to REO LOCATED 
900 psi. Temperatures: Up to ’ 

900° F. Standard Connections: 

Flanged. Available with 

oversize inlet flanges. 


Dependable performance in hundreds of installations is the history of Consoli- 
dated Safety Valves Types 1411 and 1415. Time and time again, the high discharge 
capacity of these rugged valves has been thoroughly proved in the field. Positive, 
tight closing after operation is assured. Both types are simply constructed spring- 
loaded, wing-guided valves with few working parts. Adjustment is easy; main- 
tenance economical. 


Type 1411, with cast iron body, is excellent for installation on water tube boilers, 
mechanically-fired fire tube boilers, accumulators, unfired pressure vessels and 
pipe lines within its rated capacity. Types 1415, with cast steel body, is recom- 
mended for all applications beyond the scope of companion valve Type 1411. 


Protect your personnel, facilities and production against the hazards of over- 
pressures. Install precis‘ion-built Consolidated Safety Valves. Selection is easy. 
Write for Catalog 700. 


CONSOLIDATED FETY VALVES 


ae Aproductof MANNING, MAXWELL & MOORE, INC. stRaTFoRD, CONN. 
/ MAKERS OF ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ AND ‘AMERICAN-MICROSEN’ 

INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘HANCOCK’ VALVES, AIRCRAFT PRODUCTS. BUILDERS OF 
“SHAW-BOX’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


MANNIN 
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When You Buy 


Pumps and Compressors 


DO LONG LIFE 
You EASY MAINTENANCE 
WANT | RELIABILITY 


These Are BUILT-IN 
PENNSYLVANIA 


AIRCHEK VALVE 


Automatically pre- 
vents reverse flow 
through Compres- 
sor and also 
dampens pipe 


line pulsations. 


This Check Valve should be on EVERY 
Compressor. Bulletin 509E 


OILFREAIR & OILFREGAS Compressors 
Class ATL with steel-backed carbon cylin- 
der-liners. Guaranteed to compress free of 
any trace of oil or oily vapors. 


Bulletin 600E 


PENNSYLVANIA 4-Stage THRUSTFRE 

Centrifugal Pump for Boiler Feeding, Gen- 

eral Power Plant and Industrial Use. 
Bulletin 237E 


YOUR Copy of Catalog 546 briefly de- 
scribes All PENNSYLVANIA Products. 
Write For It Today. 


PENNSYLVANIA 
Pump & Compressor Co. 
EASTON, PA. 


ONLFREAIR 
PENNS [VANIA 


ONLFREGAS 


OILFREAIR © 
OILFREGAS ® 


THRUSTFRE © 
AIRCHEK © 


James H Bennett, Greensboro, N. C. office; 
Henry N Casto, Clarksburg, W Va; Richard 
L Clements, Atlanta; Tyler G Hegenwald, 
New Orleans; William P Hutchins, Rich- 


mond; Donald Luallin, Seattle; Chester 
Milligan, Buffalo; William E Nero, Los An- 
geles; Amos L Roberts, Kansas City. 

Potter & Brumfield: Robert Borland. 
Graver Water Conditioning Co: James 
J Hanratty, New York district; C W Mil- 
ler, Iowa territory. Delta Heating Corp: 
E S Cushing, New England area. General 
Electric Co, Carboloy Dept: Robert Drake, 
Atlantic district. 


New Distributors 


Graybar Electric Co: new branches at 
524 E St Louis St, Springfield, Mo. and at 
Sioux Falls, S. D. Boston Woven Hose 
& Rubber Co: new offices and warehouse 
facilities at 806 E 3lst St, LaGrange Park, 


Ill; new warehouse at 2651 Gardner Rd, | 


Broadview, III. 


New Representatives 


For American Water Softener Co, Inc: 
American Water Softener Sales Co, 75 West 
St, New York, N. Y. For Poole Foundry 
& Machine Co: Perry Engrg Co, 154 Nas- 
sau St, New York 38, N. Y. For Hammel- 


Dahl Co: James S Kone & Co, Amarillo, | 


Texas. For Hewson Co, Ine: 


Riddle & 


Hubbell, 211 Midco Bldg, Tulsa 1, Okla. | 


Recent Moves 


Multi-Amp Corp: entire facilities now at 
10 Third St, Newark, N. J. Dravo Corp: 
Atlanta office now at Rm 361, 1401 Peach- 
tree St NE, Atlanta, Ga. Trane Co: Can- 
ton sales office now at 2731 Cleveland Ave 
NW, Canton, Ohio. Golden-Anderson 
Valve Specialty Co: general offices now 
at 1232 Ridge Ave, Pittsburgh. 


Obituaries 


J Rexford Vernon, 58, vice-president and 


sales promotion manager of Johnson Serv- | 


ice Co, February 17th. 


E T Wilson Jr, 48, sales representative 


of Tubular Products division of Babcock | 


& Wilcox Co, February 24th. 


William H McGrath, 74, executive vice- 
president of Puget Sound Power & Light 
Co, March Ist. 


More FREE BULLETINS 


Continued from pege 258 


54 Sodium zeolite water softener de- 
signed for small and medium size 
industrial plants. Fully describes opera- 
tion, design, capacities. Bulletin 4505-A, 
Cochrane Corp, Philadelphia 32, Pa. 


PUMPS 
55 Diaphragm-type 


ume pumps. 
booklet. 


controlled vol- 
Two-color, 24-page 
Photos, diagrams, and specs 
Bulletin 440, Lapp Insulator Co, Ine 
Process Equipment Div, LeRoy, N. Y. 


54 High pressure and capacity con- | 
trolled volume pumps. Two-color, | 


2-page bulletir describes design and 
operation. Bulletin 1153-A, Milton Roy 
Co, Station L, 1300 E Mermaid Lane, 
Philadelphia 18, Pa. 


57 Diaphragm pumps. 
bulletin illustrates new line. Fea- 
tures and specs. 


Rice Pump & Machine 
Co, 


Belgium, Wis. 


Four - page | 


This message 
from 


appeared recently 
in Business Week 
to remind 
management men 
throughout industry 
of the vast scope 
and key importance 
of power 

and of the men 
who direct 

the power services 
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POWER 


Some of your best friends in industry 


wW h ere d oes m 0 re m TY scle have discovered that the easiest, quickest 


way to increase profits today is 


med n h 4 Lt | h er p rof j ts ? plugging dollar leaks in power systems. 


MAY 1954 


Why? Two of your heaviest costs, 
fuel and labor, have tripled in recent years. And these two costs are among 
the most vulnerable to modern power equipment . . . equipment that gets more 


power out of cheaper fuel, and gives labor more muscle for production. 


POWER editors (talking to hundreds of power engineers in plants big and 
small) figure the average plant can cut its power price tag 25% 


through modernization. And this will often boost profits ten percent or even more. 


The engineer in charge of your power services is probably a reader 
of POWER magazine, which is one reason he’s well aware of what modernization 


can do. He would like to spend some time with you on this kind of arithmetic. 


If you are working with outdated, cost-greedy power equipment, you're 

likely to find some wonderful answers. 

Better yet, you inay find a fast, 
primary industrial media 
and a member of 

the Audit Bureau 

of Circulations 


smooth highway to bigger profits. 


MCGRAW-HILL... ABP 
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ARLING 


VALVES 


INSIDE STORY... 


on trouble-free valve performance 


Install DARLING 


GATE VALVES | 


Just what the doctor ordered... that’s what 
users say about Darling fully revolving 
double disc, parallel seat gate valves. Reason: 
These unique valves adjust automatically 
to compensate for valve body distortion. 


Moreover, Darling gate discs, independ- 
ently hung from the upper wedge and free 
to revolve completely, change their seating 
position at each closing. This means uni- 
form wear distribution. Valves work better 
and last longer, require less attention, less 
maintenance. 


Wide Range Of Sizes And Types H 

If you’re not already a Darling revolving = CHECK : 

disc gate valve user, let us prescribe the 2 vane : 


SS 


valve you need to cure your valve trouble. 


Darling gate valves come in a wide range 


Above, left: Disc and seats are parame. No problem. Right: Seats out 
of parallel b of q ion or contraction but discs 
adjust themselv.s to give positive closure. Still no problem! Radi- 
used face of wedge allows discs to adjust tig! itly against both seots. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 8, Pa. 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ontario 


of types and sizes... and for pressures up 


to 1500 pounds. Simply outline your partic- 
ular service needs or ask for a complete 
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RCA Industrial TV 
Now Industry-Designed for 


IMPORTANT: 


SMALL, 


New Low Prices 
Now in Effect! 


RUGGED 
CAMERA— 


only 101%” x 5” x 3%4"— 
anywhere—sees with amazing 
definition— picks up fine meter 
readings—shows practically any 
operation or process in detail. 


OUTDOOR 
SUPERVISION— 


new weatherproof housing 

protects camera from cold, ong snow, and rain— 
makes RCA Industrial TV a true round-the-clock, 
round-the-calendar instrument. 


FOR HIGH-TEMPERATURE 
OPERATIONS— 


RCA’s new water-cooled lens per- 
mits direct viewing of operations 
where temperatures run up to 
2900°F. 


FULL LINE OF ACCESSORY 
AND CONTROL EQUIPMENT 
DESCRIBED IN NEW, 

FREE BOOKLET 


FOR YOUR COPY MAIL COUPON NOW 
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PANEL-MOUNTING MONITOR— 


fits your present control board—becomes an integral 
part of your instrumentation setup. All camera 
functions are controlled at monitor. Four-hundred- 
line resolution for high-definition image. 


FOR 

HAZARDOUS 

CONDITIONS—new explosion-proof housing lets 
you place your camera in any location too hazard- 
ous for your personnel. 


INDUSTRIAL PRODUCTS 


RADIO CORPORATION 
of AMERICA 


SNGINEERING PROOUCTS OEPARTMENT. CAMDEN. 
in Canada: RCA VICTOR Company Limited, Montreal 


Radio Corporation of America 
Dept. E208, Building 15-1, Camden, New Jersey 


Please send me the new booklet, RCA Industrial TV. 


Name Title 


Company 
Address 


City 
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Because these turbines have solid 
wheels, they can take a lot of abuse, 
without complaint. Here’s why: 


1. The wheel has no separate parts 
to become loose or work out. It is a 
single forging, in which a series of 
semi-circular buckets is milled. 


2. Blade wear is of little con- 
sequence because the power - pro- 
ducing action of the steam takes 
place on the curved surfaces at the 
back of the buckets. Wear does not 


Two Terry Turbines 
equipped with “trouble eliminators’> 


THE TERRY STEAM TURBINE CO, 
TERRY SQUARE, HARTFORD 1, CONN. 


materially affect horsepower 
or efficiency. 


3. The blades cannot foul. There 
is a one inch clearance on either side 
of the wheel and, in addition, the 
blades are double rim protected. 
There is no need for close axial blade 
clearance, because the steam enters 
the buckets in a direction at right 
angles to the shaft. 


For complete details of these work 
horses of industry, send for a copy of 
bulletin S-116. No cost or obligation. 


; 3 
| 
: 
| 
TT.1199 5 
“5 266 POWER * MAY 1954 


New light weight! Supertemp P-V Blocks 
are easily handled without breaking. 


New strength of Supertemp P-V Blocks 
comes from a completely new manufac- 
turing process developed by Eagle-Picher’s 
research and engineering departments. 


New light weight of Supertemp P-V 
Blocks results from the millions of “‘dead”’ 
air cells in Eagle-Picher’s High Tempera- 
ture Mineral Wool. 


New strength plus extremely high thermal 
efficiency ! Supertemp P-V Blocks are de- 
signed for continuous temperatures up to 
1900 F. They’re chemically and physi- 
cally stable, too . . . ideal for heavy-duty 
insulating service. 


New light weight makes P-V Blocks easy 
to handle—easy to apply—easy to cut for 
perfect fit. No special tools required. 


And, of course, like all other Eagle-Picher 
insulation, Supertemp P-V Blocks soon 
pay for themselves in fuel savings and 
improved temperature control. 


EAGLE-PICHER INSULSEAL PROTECTS! Any insulation worth applying 
is worth protecting —and Insulseal provides a coating for insulation 


that dries to a flexible, hard, durable surface. 


EAGLE 


Since 1843 General Offices: Cincinnati (1), Ohio 


6 Insulation products of efficient mineral wool— 
for a full range of high and low temperatures. 

Technical data on request. 

Member of Industrial Mineral Fiber Institute 


PICHER 
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A New Industry 
for Iwo Rivers... 


The new marine oil terminal, owned by Two Rivers 
Terminal Corporation, Two Rivers, Wisconsin, dem- 
onstrates the variety of engineering-construction 
services in which Dravo Corporation’s Machinery 
Division, Construction Department engages. 


For this new port operation, Dravo fabricated and 
installed more than 16,000 ft of piping in the terminal 
area. Dravo’s construction activities included the office 
building, pump house and loading platform; installa- 
tion of the cast iron water service, vitrified clay pipe 
sewers, concrete foundations for the loading pumps 
and a modern foam-generating fire-fighting system. 
Dravo began work on July 27, 1953. The terminal was 
ready to receive oil on September 15, 1953. 


Dravo’s Construction Department is equipped with 
trained personnel—backed by more than 60 years of 
engineering experience—and capable of performing 
a wide range of construction assignments. Construc- 
tion service includes all types of work from the 
installation of a pump to the construction of an entire 
plant on a “turn-key”’ basis. 


Let Dravo be your “Construction Department.” 
Find out how you can profit through Dravo’s single- 
contract service. Write for complete information and 
ask for Bulletin No. 1200. Dravo Cor- 
poration, Machinery Division, Fifth and 
Liberty Avenues, Pittsburgh 22, Penna. 


DRAVO 


. we te 
PITTSBURGH, PENNA. 
Sales Representatives in Principal Cities 


Gasoline and fuel oil arriving at the terminal by barge 
and tanker are piped to six storage tanks with a total 
capacity of over nine million gallons. Then loading pumps 
deliver fuel to trucks at 650 gallons per minute. 
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Costly Loss of Zeolite Prevented 


The zeolite ion exchange material in this 
water softener is “locked in” by an ingenious 
“Double Check” manifold system to prevent 
costly loss, and to give more efficient regener- 
ation. This manifold also permits far more 
exchange material to be placed in the sof- 
tener to give up to 44% greater capacity so 
that a smaller unit will meet the need. 


Your Softener Easily Converted 
to Automatic Operation 


Save valuable manhours, eliminate human 
error, and increase the efficiency of your pres- 
ent water softener by converting to auto- 
matic operation. Write for details. * 


REFINITE 


Stnce 1908 


WATER 
SOFTENER 


It's 
Hydraulically 
Operated 
by Magic Pilot 


Flee is today’s most dependable automatic water softener— 
a product that sums up the best of all we have learned in 
nearly a half century of experience. It operates on the time 
proved hydraulic valve principle and is controlled by a new 
and unique automatic pilot to deliver a constant supply of 
zero soft water without attention. 


The time interval and flow rate of each regenerating step 
of the Ultramatic is individually adjustable for maximum 
efficiency under any operating requirement or water charac- 
teristic. The reasons why this flexibility is highly essential 
to satisfactory performance, together with complete infor- 
mation about this water softener, are given in Bulletin 612. 
Write for your copy. 


ELGIN-REFINITE 


DIVISION OF ELGIN SOFTENER CORPORATION 


130 NORTH GROVE AVENUE, ELGIN, ILLINOIS 
In Canada: G. F. Sterne & Sons, Brantford 


Delonizers Dealkalizers © Lime Soda Softeners Deaerating Heaters Filters © Treatment 
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THIS YEAR 


POWER’s Modern Plant Handbook 


(coming September 15) will be bigger, 
more useful, closer than ever to the 


problems and progress of the power 
field. 


—for POWER readers are taking an active part 
in writing the 1954 edition. “The Power Awards 
for Modernization” will present actual case his- 
tories of modernization programs, supplied by 
readers of POWER, showing problems, costs 
and results. —plus the other great features that 
make The Modern Plant Handbook an outstand- 
ingly useful issue: 


THE MODERN PLANT SURVEY 

: Technical details on over 500 new plants 

DIRECTORY FOR MODERNIZATION 
The only directory of power-field equipment 

CROSS FILE OF OBSOLESCENCE 


Former manufacturers matched with successor 
companies 


THE SHOW CASE 
New products and their manufacturers 


WATCH FOR THE 
HANDBOOK 
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DALMINE 
TUBING 
TOWERS 


Carry 

High Tension 
Lines Through 
The Alps ...* 


DALMINE, S. P. A. 
MILANO, ITALY 
SEAMLESS PRODUCTS 


CARBON AND ALLOY 
Lake Ceresole in the Piedmont Alps, Italy 


CARBON— CHROME MOLYBDENUM—STAINLESS AND OTHER 
ALLOY PIPING FOR ALL POWER AND TRANSMISSION PURPOSES 


Heater tubes, condenser tubes, and all other piping up to 32'2 inches 
O. D., made in accordance with A.S.T.M. specifications. 

With its modern seamless mill and precision controls, Dalmine offers 
the use of its vast experience in meeting the most exacting requirements for 
all Power needs. 


*An example of Dalmine high-tension transmission towers. 
Wie solicit your inquiries for tubular prefabricated transmis- 
sion towers manufactured by Dalmine, S.p.A. 


GENERAL AGENTS IN THE U.S.A. 


CHARLES A. Koons & COMPANY 


ROCKEFELCCER CENTER 


PLaza 7-4700 NEW YORK 20, N.Y. 
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DEPENDABILITY = 

ina 

| compact 

Package 


With floor space at a premium, CP’s space-saving Type Y Compressor 
is the answer! Shipped as a package ready for easy installation on a 
simple, inexpensive foundation, the dependable Type Y is designed for 
continuous operation and long life with high efficiency. Location of air 
inlet and discharge openings on cylinders permits the simplest and most 
compact piping arrangement. The “Y” arrangement also provides maxi- 
mum accessibility to cylinders and to the easy-to-clean, easy-to-maintain 
shell-and-tube intercooler. 

The Type Y has roller main bearings, precision connecting rod bear- 
ings, and multi-step capacity regulation. Available from 75 to 250 hp; 
410 to 1663 c.f.m. capacity, and in single or multi-stage designs for a 
wide range of pressures. Chicago Pneumatic Tool Co., 8 East 44th St., 
¥. 


Chicago Pneumatic 


PNEUMATIC TOOLS + AIR COMPRESSORS «+ ELECTRIC TOOLS + DIESEL ENGINES + ROCK DRILLS + HYDRAULIC TOOLS + VACUUM PUMPS «+ AVIATION ACCESSORIES 
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THE GREATEST NAME IN ELECTRICAL WIRE AND CABLE 


RUBBER and PLASTIC POWER 
and 
CONTROL CABLE 


Besides offering the most complete line, General Cable 
makes top notch engineering service and useful product 
information easily available. 


Rubber and Plastic Power and Control Cables are designed fo 
Every fype for power transmission, distribution and control...for duct and conduit 
installation...for direct earth burial...for submarine and 
every US@ >. aerial use (self supporting types are available). 
Rubber or GENCORONE (corona resistant} oil base compound or 
plastic insulated...with braided, leaded, interlocked or 
submarine armored finish. 


These popular and versatile lines of products are made to meet 
practically every operating condition, Get the full facts before 
you buy. Let our engineers help solve your wire and cable problems. 


GENERAL CABLE CORPORATION 


420 Lexington Avenue, New York 17, New York *¢ Sales Offices: Atlanta * Buffalo 

Cambridge (Mass.) * Chicago * Cleveland * Dallas * Detroit * Greensboro (N. C.) * Houston 

Indianapolis * Kansas City * Los Angeles * Milwaukee * Minneapolis * New York * Newark 

BARE, WEATHERPROOF, INSULATED WIRES (N. J.) © Philadelphia ¢ Pittsburgh ¢ Portland (Ore.) * Rome (N. Y.) * Rossmoyne (Ohio) 
and CABLES FOR EVERY ELECTRICAL PURPOSE (Cincinnati area) * St. Louis * San Francisco * Seattle * Syracuse * Tulsa * Washington, D. C. 
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TAKES SMALL PIPING, 


IT PAYS TO GIVE 


sing 


THE COMPLETE PIPING JOB 


Piping for high-temperature, high-pressure 
stations is not all big, massive mains. Blow- 
down lines . . . even air lines carrying only 
about 100 psi are all parts of a chain—the 
of which must be forged with equal 
ill. 
Every engineer knows his biggest head- 
aches are caused by “small” troubles. That’s 
why, at P. P. & E., “little things” get great 
attention. 

‘We test the molecular structure 
of weldments with the eagle eye 
of gamma rays .. . search for flaws 
with ultra-sonic sound . . . control 
annealing temperatures electronic- 
ally—finally, install every part of 
a piping system, no matter how 
small, with the same degree of 


precision. 

EQUIPMENT COMPANY The end result is greater safety, 
-Third Street— Pittsburgh, Penna. — higher efficiency, and longer serv- 

ice from a P. P. & E. installation. 
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See why 
FAST’S Couplings 


are your wisest buy 


LESS DOWN-TIME. Industry finds that Fast’s 
Couplings, the original gear type coupling, 
give trouble-free performance. They save on 
maintenance. Save money (often thousands 
of dollars in production losses) year in, year 
out, because there is no down-time due to 
breakage ... no expense of replacing per- 
ishable parts. 


LOWEST COST PER YEAR because Fast’s Cou- 
plings usually outlast the equipment they 
connect. Many Fast’s Couplings are still in 
use after 30 years. Why? Because they are 
ruggedly constructed of the sturdiest, most 
practical materials . . . all steel in construc- 
tion, unique in design. 


FREE ENGINEERING SERVICE. The same “Know- 
how” that goes into the manufacture of / 

Close-up of Fast's 
famous Fast’s Couplings . . . that has resulted Coupling, linking power 
to industrial fan. 
in over three-fourths of a million successful 
installations . .. applies to its extensive engi- 
neering service. 35 years of experience in de- 
veloping the most satisfactory materials and 
designs, means our staff is well prepared to 
give you the most effective and cost-saving 
solutions to your coupling problems. Just 
outline and send them to Koppers for assist- 
ance. And send for free catalog. Just mail 
the coupon below. 


Cutaway view of _ . 
typical Fast’s Coupling. 
Note unique de: ign. 


THE ORIGINAL 


G “— a KOPPERS COMPANY, INC., Fast’s Coupling Dept., 225 Scott St., Baltimore 3, Md. 


& A 


METAL PRODUCTS DIVISION + KOPPERS COMPANY, INC. « 

BALTIMORE, MD. This Koppers Division also supplies industry with 

American Hammered Industrial Piston and Sealing Rings, Koppers 

Electrostatic Precipitat A ter Fans and Gas Apparatus. 
Exgincored Products Sold with Service 


Gentlemen: Send me a Free, Fast's Catalog giving detailed di ipti 


ings, capacity tables and photographs. 
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REAL SAVINGS 


in installation . . . in operation 


20 SIZES 

10 to 600 h.p. 
15 to 200# 
OIL OR GAS 


contained unit, ready to start generating steam! 


FULLY AUTOMATIC ... TROUBLE-FREE! Set it and forget 
it. No more continual dirt, dust and ashes. Models for 


oil or for gas, or combination units for either fuel. 


with these ‘PACKAGED’ BOILERS 


JUST SET IT ON YOUR CONCRETE 

FLOOR — no special foundation or heavy 
stack are needed. You make BIG savings on installation 
of AMESTEAM GENERATOR because it’s a complete, self- 


| 


EASY TO CLEAN! EASY TO GET AT! Davit-hinged doors | 


ot rear give quick access to furnace and all tubes — and | 


look at the space under the shell! 


COMPLETE SERVICE! Our LOCAL service man starts your 


unit and gives you three months’ FREE service. 


Write for FREE bulletin TODAY ! 


- 


AMES IRON WORKS 
Box H-54, Oswego, N. Y. 
Gentlemen: 
Please send me further information 
on AMESTEAM GENERATORS and 


name of nearest representative. mJ 


| 


BOX H-54 OSWEGO, N.Y. 
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It’s a cinch @___ to clean 


any size heat exchanger 


tube a) the Wilson way! 


Why put up with the delays and the high costs of 
makeshift tube cleaning methods? Wilson has exactly 
the tube cleaner you need to do the job quickly, 
thoroughly, economically. Wilson’s complete line of 
fast-acting tube cleaners includes the popular PG for 
¥" to 1”, the PGX for intermediate sizes 1/,” to 
114”, and the TP-301 for up to 27%” ID. 


For Small Sizes 
MODEL PG 
PISTOL GRIP 
TUBE 


CLEANER 


The fast, efficient Pistol Grip Tube Cleaner provides the 
operator with one-hand control for cleaning small, straight 
tubes. Weighs only 3 Ibs—no more than a 12” Stillson 
wrench. 


For Intermediate Sizes 
MODEL PGX TUBE CLEANER 


Positive drive (not geared down) high speed, rotary shaft, 
air-driven scavenger type cleaner. Washes out tube and 
debris as it cleans, keeping drill bit cool at the same 
time. For either vertical or horizontal applications, straight 


or curved tubes, 


For 
Heavy-Duty 
Service 
MODEL TP-301 


TUBE 
CLEANER 


Suitable for vertical or horizontal use in straight or curved 
tubes ¥” ID to 2%” ID and up to 40’ long. Cleans 
rapidly, thoroughly, operating at high speed at 90 psi. 
Can run on pressure as low at 50 psi. 


Representatives WRITE 


Thomas C. Wilson, Inc., 21-11 44th Ave., Long Island City 1, N. Y, 


CABLE ADDRESS: “TUBECLEAN” NEW YORK 


TUBE CLEANERS - TUBE EXPANDERS 
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FEEKON 


compcere 


* 


FLEX ONICS CORPORATION 


FLEXON Expansion Guide 


THE FLEXON 
EXPANSION JOINT LINE-UP 


Flexonics Corporation manufactures a complete line of corrugated 
type stainless steel and copper expansion joints in Free-Flexing (low 
pressure), Controlled-Flexing (high pressure) and Flexoniflex (extreme- 
ly high pressure) units. Sizes range from 2” to 48”. Units are avail- 
able for temperatures from —400° F., to 1600° F., and for pressures 
from vacuum to 5500 psi. Write for further information or see the 
Flexonics catalogs in Sweet's Plant Engineering File, Chemical Engi- 
neering Catalog or The Refinery Catalog. 


THIS NEW 
AUTHORITATIVE 
GUIDE 
TO PIPING MOTION 
CONTROL 
SHOULD BE 
AN IMPORTANT 


PART OF YOUR BASIC 


ENGINEERING FILE # 


Now at last, comprehensive, up-to-date informa- 
tion on the absorption of motion in piping has 
been gathered together in one easy-to-use book- 
let. In its new Expansion Joint Design Guide, 
Flexonics Corporation offers an authoritative 
handbook of piping design and layout! Included 
in the booklet are thorough discussions of types 
of motion, design considerations pertaining to 
the physical characteristics of expansion joints 
and anchoring and guiding, typical piping lay- 
outs, computation of thermal expansion, safety 
factors and many other vitally important factors 
in piping design. 

Much of the information presented is available 
nowhere else; ail of it helpful to anyone respon- 
sible for the design, installation or maintenance 
of piping. Copies of the Flexon Expansion Joint 
Design Guide are available without charge. Write 
for your copy, today. 


EXPANSION JOINT DIVISION 


exonic 1301 $. THIRD AVENUE MAYWOOD, ILLINOIS 


FORMERLY CHICAGO METAL HOSE CORPORATION 


In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 


Flexon identifies 
products of Flexonics Flexible metal hose 
Corporation that 
have served industry 
for over 50 years. 
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ALMETTO 


joint sheet packing for super-heated 
and saturated steam at all pressures'and 
temperatures. Recommended also for air, '. 


Gives Basic 


Performance 

Maintenance 

Departments 
Need 


, gas, acid, alkali and other gppli- 
cations. Look for th 


* It’s Rugged —txcccds Fed. 
Spec. HH-P-0046. Made of selected 
long-fibre asbestos pressure- 
bonded with special heat and 
chemical resisting bonding mate- 
rials. 


It’s Resilient — Compen- 
sates for expansion and contrac- 
tion of flanges. Compressible to 
meet flange surface irregularities. 


* It’s Reliable — No vari- 
ance in performance. Homogene- 
ous construction eliminates ply 
separation. Heat, chemical and 
pressure resistant. 


Sensitive 
NEEDLE 
VALVES 


For Constantly Accurate 
Operation of Test and 
Laboratory Apparatus.. 


..- WITH STAINLESS STEEL NEEDLES 


If you require precise “sensitive’’ control of small flows in the 
handling of liquids and gaes, you'll find that IDEAL needle 


valves can do no wrong. Available in more than 50 types and 
sizes, IDEAL valves can be applied to almost any service. They 
also have a working range to 1,000 PSI. ‘Vernier’ indicating 


types can also be supplied. 


Prompt delivery on all orders. 
Write for full information to: Dept. B 


IDEAL LABORATORY 


“Fool and Supply Co. 


Cheyenne, Wyo. 


INVESTIGATE! Write for new Bulletin SP-22 
to get details on Palmetto Supersheat—and 
other fine Sheet Packings and 


Gaskets for special conditions. (yane® 


posing 
GREENE, 
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TWEED & CO. North Wales, Pa. 


TUBING 


\ Low-Cost 
Sea / solution to 


PREHEATER TUBE outage! 


*"Corrosion can be pre- be | *"Progress in air-pre- 
vented by using materials pe 

that are not attacked by z 
sulfuric acid. Special glass ‘ that the temperature of 
appears to offer good = the exit flue gases be 
possibilities..." 


heater design demands 


i lowered considerably be- 
Barrows is now pro- —_—_sitow those now attained.” 
ducing, and has ee 

placed in use, glass 
coated, long lengths 
of tubing up to 3” in ee 
diameter. Field tests handle lower flue gas 
prove long term pro- temperatures. Lower 
tection for preheater 
tubes now possible 
with glass coatings. 


Barrows Vitralloy 
preheater tubes will 


temperatures mean 


increased efficiency. 


*Reprinted from Bureau of Mines Report of Investigations 4996 
R 
gen Write for Catalog No. 3154. 


@ 
Distributors! Exclusive territories available for 
. qualified organizations. Write for details. 


3 P z BARROWS PORCELAIN ENAMEL CO. 
LANGDON ROAD & PENN. CINCINNATI 13, OHIO 
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EXPANSION JOINTS 


Typifying 
Joint Engineering 
At its Best 


DESIGN FOR COMBINATION 


LINEAR-SHEAR-LATERAL MOVEMENTS 


Study these sketches showing (somewhat exag- 
gerated, of course) several of the more complex 
movements to which expansion joints are often 
subjected. Do you have such pipe line condi- 
tions? Do you have any installation coming up 
that might involve such movements? 

Here’s the Badger Joint that is designed for 
just such a problem: the TANDEM JOINT. It’s 
available in both Self-Equalizing and Non- 
Equalizing design. The joint movement is con- 
trolled by the tandem bars pivoting on a pin in 
the connecting nipple. Permissible shear or la- 
teral movement depends upon the overall 
length as well as the number of corrugations 
in each unit. Each tandem unit is designed to 
suit the individual job requirements. 

The Tandem Joint is but one of several spe- 


cial types designed for complex pipe line move- 
ments. We'll be glad to study your problem and 
make recommendations. Should yours be a 
straight linear traverse—as most installations 
are—we have a wide range in Directed Flexing, 
Self-Equalizing and Non-Equalizing Joints 
made of copper or stainless steel, with flanged 
or welding ends. 


Badger Expansion Joints come in a variety of types 
and a wide range of sizes: Directed Flexing, Self- 
Equalizing for longer traverses and higher pressure; 
Non-Equalizing, for shorter traverse or when pres- 
sures are low. Tandem Joints for combination axial 
and lateral movements; Clevis Joints for angular 
rotation. 

Special Vibration Control Joints; Flexible Pipe 
Line Seals for watertight connection between pipe 
and fload walls. 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 
230 BENT STREET - CAMBRIDGE 41, MASS. 
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THOUSANDS 
PLANTS 


NOW GETTING 


THOUSANDS 
SPEEDS 


ANY RPM BY DIAL CONTROL 


Get more production out of your present 
machines by powering them with U.S. 
Varidrive motors. No extra space required. 
Thousands of plants are profiting with this 
miracle motor. Turning a simple control 
handle changes speed of the Varidrive to 
any desired r.p.m. in ratios up to 10:1. 
Operators can instantly select the speed 
best suited for the work. 


ALL-IN-ONE PACKAGE 


Occupies little more space than a single 
speed motor. 14 to 50 hp,2 to 10,000 r.p.m. 


VARIDRIVE 


g Mail Coupon for 16-pg. Booklet 


REQUEST FOR VARIDRIVE BOOKLET 


| U.S. ELECTRICAL MOTORS Inc. PO-s | 


| Box 2058, Los Angeles 54, Calif. or Milford, Conn. 
| NAME 


| COMPANY. 
ADDRESS. 


| ZONE___STATE 
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REPUBLIC 


VALVES 


INDUSTRIAL + CHEMICAL + AIRCRAFT 


J.1.C. AND AN STANDARD TUBE ENDS 


Skilfully engineered 2, 3, and 4-way Plug 
Valves are built by Republic in 
brass and aluminum alloy, sizes 
ly" to 1”. Hydraulic Relief 
Valves opening at pressures 
up to 450 psi made in 
brass, aluminum alloy, 

steel, and stainless 

steel, sizes 14” to 34”. Pipe, 
AN or J.1.C. tube ends, or 
combinations. 


Also manufacturers of high anal globe, 
needle, low and hy-pressure check valves, 


and special valves to specifications. A.J 
Write for complete catalog and name of nearest 


distributor. 
83 


CHECK RELIEF PLUG GLOBE NEEDLE 


REPUBLIC MANUFACTURING CO. 


1930 WEST 77TH STREET * CLEVELAND 2, OHIO 


Write For 


POWER’S 
"Reprint Folder’’ 


Giving summaries and 
prices on Power's famous 


SPECIAL REPORTS 


the best condensed 
handbooks in the field 


POWER, 330 West 42 St., 5/54 
New York 36, N. Y. 


Gentlemen: Please send me a copy of Power's “Reprint Folder” 


| | 
; 
WN 
J 
4-WAY 
4 PLUG 
VALVE, 
| 
| | 
| 
| 
a 
= — 
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can work 
eating 


In a Wilmette Illinois Building, an out- 

wardly well-engineered vacuum system 

j had been a headache for years. Then, 

last winter, along came a heating man 

thermostatic construction. De- who quickly sized up the situation and 

signed for use at the end of d % said with real conviction: “Put a 
steam mains, tops of risers and =: z al a Marsh No. 5 Vent right there!’’ 


and one pipe vacuum systems .e = j That did it! One inexpensive vent 
cleaned up a spotty, erretic condition, 
quirement does not exceed one ° 
cubic foot per minute at 5 psi. — J that a number of expensive alterations 


No. 6 Quick Vent. Thermo- : : a aba a had failed to touch. 


static only. Designed for installa- Be - ; Unusual? Not in the least: over the 
years we have seen a lot of wonders 
thin worked by installing the right kind of 
float is not needed. Same vent- : “ Marsh air vent in the right spot. A 
number of these dependable vents are illus- 
trated here .. . products that express an un- 
rivaled accumulation of knowledge in dealing 
with air venting problems. 


No. 50 Air Vent. Float only. * y . 

Designed to remove air and Marsh air vents are fully covered by the 
gases automatically from hot or Marsh Heating Specialty Catalog along with 
cold water tanks, coils or piping, M h T d Val ‘7 1 1M h 
liquid pump systems or similar ars ; raps an alves. a our oca ars 
applications where it is neces- man will be glad to work with you in applying 


sary to vent air rapidly. Maxi- Marsh Vents effectively. 


mum working pressure, 125 psi. 
MARSH HEATING EQUIPMENT CO. 
Sales Affilate of Jas. P. Marsh Corporation 
Dept. F, Skokie, Ill. 


No. 55 Air Vent. Float and 
thermostatic construction. Is 


capable of expelling large vol- 

umes of air without passage of 

water or steam and is designed 

for use on steam pressure vessels 

or systems. Maximum working 

pressure, 125 psi. 

No. 7 Air Eliminator. Float . 
and thermostatic construction. 

Expecially suitable for install 


tion at the ends of steam mains, 

return piping and tops of risers 

where it is necessary to expel a ° 1865 
large volume of air from the sys- MMe 

tem. Suitable for working pres- 

sures up to 15 psi. 
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WHERE 
TO BUY 


Featuring additional 
products, specialties 
& services for 


power plants | 


PROFESSIONAL SERVICES 


AMERICAN HYDROTHERM CORP 


Thermo Engineers 


HIGH TEMPERATURE WATER SYSTEMS 
FOR DISTRICT AND INDUSTRIAL HEATING 
Universities, Hospitals, Military Bases, Housing 
Projects; Plant Process and Space Heating; also 
Power Generating Plants with Heat Distribution 
Requirements. 
33-70 12th Street, Long Island City 6, New York 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design Engineers 
Purchasing 
Specialists in 
Financing, Accounting & Other Operations 
231 So. La Salle St. Chicago 4 


HILL PUMP VALVES 


@ The vaive with the re- 
newable feature restores 
old pumps to original effi- 
ciency. Constant contact 
is maintained over the 
full bearing surface no 
matter in what position 
the valve rotates because 
of the exclusive HILL de- 
sign. Efficient, durable, 
economical, accurate. 


Write for Bulletin 


HILL PUMP VALVE CO. 
2728 Elston Ave., Chicago 47, Ill. 


BLACK & VEATCH 
Consulting Engineers 


Electricity—W ater—Sewage—Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 


4706 Broadway Kansas City 12, Missouri 


SANDERSON & PORTER 


Engineers and Constructors 


New York @ Chicago @ San Francisco 


BURNS & McDONNELL 
Consulting and Designing Engineers 


Kansas City, Mo. 
P. O. Box 7088 


Cleveland, Ohio 
1404 E. 9th St. 


SARGENT & LUNDY 
Engineers 


140 South Dearborn St. Chicago, Illinois 


GAGE GLASSES AND 
High Pressure Rubber Gaskets 
ALL SIZES TO FIT YOUR GAGES 


MACNIFYING 
ERNST WATER COLUMN & GAGE co 
Send for Catalog LIVINGSTON WN. J. 


GILBERT ASSOCIATES, INC. 
Engineers + Consultants +* Constructors 
Reading, Pa. 

Engineering and Design « Construction Supervision 

Industrial « Sanitary e Chemical Laboratory Servi 
Business and Economic Research 
Industrial Relations « Purchasing 

New York Philadelphia Washington 
Rome Manila Medellin 


SEELYE STEVENSON VALUE & 
KNECHT 


Consulting Engineers 
David Moffat Myers, Consultant 
Mechanical — Electrical — Civil 

Surveys Reports Design 


101 Park Avenue New York 17, N. Y. 


SALESMAN WANTED To sell our famous For- 
mula No. 640 colorless masonry sealer, silicone 
water repellent, concrete hardener, floor mastic, 
admix for topping floors always cold and wet, 
curing compound, rubber enamel, roof coatings, 
gilsonite paints, floor wax containing duPont's 
Ludox. Thirty products. Contact building owners 
and managers, contractors, etc. Commission. Ter- 
ritory. Name — Write HAYNES 
co., Farnam St., Omaha 3, 
ebr. 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 
Investigations = ll — Design 
Pr it — Field Engi ing 
Domestic and Foreign 
74 New Montgomery St., San Francisco 5, Calif. 


J. E. SIRRINE COMPANY 


Engineers 
Power Plants Consultations 
Design Reports 
Water Steam Utilization Plants 
Greenville South Carolina 


TO manufacturers of equip- 
ment and those offering special 


services to the power industry, 
this section offers an inexpen- 
sive means of keeping prod- 
ucts or services regularly before 
your potential customers—The 
readers of POWER. The small 
spaces available here provide 
opportunity for you to be rep- 
resented in every issue at low 
cost. Can we serve you? 


Classified Advertising 
POWER 


THE KULJIAN CORPORATION 
Engineers - Constructors - Consultants 


Power Plant 
Specialists 
Utility — Industrial — Chemical 


1200 N. Broad St. Philadelphia 21, Pa. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Power Plants 
Steam — Diesel — Hydro 
Design — Construction — Test — Valuation 


Hershey Building Muscatine, Ia. 


PETER F. LOFTUS 
CORPORATION 


Engineering and Architectural 
Consultants and Designers 


First National Bank Bldg. 
Pittsburgh 22, Pennsylvania 


Cable Address—‘*LOFTUS Pittsburgh”’ 


SYSKA & HENNESSY, INC. 


Engineers 
Consultation Plans Reports 
Power Plants Disposal Plants 
Water Systems 
114 East 39th Street 
New York, New York 


LUTZ AND MAY 


Consulting Engineers 


STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS—ELECTRIC SYSTEMS 
REPORTS— DESIGN—APPRAISALS 


1009 Baltimore Kansas City 6, Mo. 


WATER SERVICE LABORATORIES, 
INC. 
Specializing Since 1927 


Water Treatment for corrosion control in buildings, 
boilers and air conditioning systems. 


New York—Philadelphia—Washi D. C. 


FRED L. PEARSON 
and ASSOCIATES 


Consulting Engineers 


1231-38 Majestic Bldg. Detroit 26, Mich. 
Woodward 5-0188 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design-Construction-Reports-Appraisals 


80 Broad Street, New York 4 
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SUPERSTRUCTURE 


FOR LESLIE DIAPHRAGM 
CONTROL VALVES 


Now standard for all Leslie Diaphragm Control Valves, 
this new rugged, precision stroke, superstructure means 
even more reliable performance than the high level set in 
the past by Leslie. 


For instance, linearity (the straight line relationship be- 
tween diaphragm pressure and inner valve movement) is 
held to plus or minus 2% for valve strokes up to 144” — 
equivalent to .020” for valves with 1” stroke without 
using valve positioner. Hysteresis, the difference in posi- 
tion of the inner valve on the up and down strokes for the 
same diaphragm pressure, is held to 2% of full valve 
stroke for travel up to 1/2”. Here is the curve. 


Note: Curve shown below is plotted from ac- 
Ltual test data of 3'' valve. It is typical of 


curves for all sizes 
= 
Z 


(A Hysteresis curve shown is the re- 
4 sult of continuously increasing di- 
aphragm pressure to obtain full 
A valve travel and then continuously 
Lf decreasing diaphragm pressure to bring 
vr, valve back to its starting point. The reversa! 
of valve motion about any point within the 
total range requires considerably less dia- 
T phragm pressure change than is indicated on the total 
hysteresis curve. This change normally does not exceed 
0.1 Ib. per sq. in. diaphragm pressure. 


7 8 9 1 4 
DIAPHRAGM PRESSURE (PSI!) 


Send for REGULATORS SINCE 1900 


Bulletin 5304 (Single Seated Diaphragm Control Valves) STILL FAR AHEAD IN QUALITY — 
Bulletin 5305 (Double Seated Diaphragm Control Valves) AND PERFORMANCE 


STROKE (INCHES) 


BON 


6 


LESLIE CO., 235 Grant Avenue, Lyndhurst, New Jersey 
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What 
happens to 
smoke 
from a 
stack? 


How the applied knowledge of windspeed 
and direction, temperature and humidity can 
help minimize air pollution problems with- 


out costly modification of present equipment. a sh l p | 0 a (| of 


To find out what happens to smoke from a stack . 
you first build a tower, let’s say, 400 feet into the air. 


Inside that tower put up a smoke stack some 350 feet 
high. Install Bendix-Friez Recording Aerovanes at | Won ef alia 
regular intervals from top to bottom. Six or seven in all 


in the stack. 


Then let oil fog smoke escape from ports in the stack 7 
near the recording Aerovanes. One day release the 
smoke from high in the stack .. . then low. . . then from S 0 rl es a fl 0 fl 
the middle, etc. Next day repeat. 


Smoke reaction 


Study the smoke reaction day in and day out, from Here are 21 of Marmy’s most fabulous engineer- 
sunup to sundown. Graph the recordings of windspeed : . P 
and direction and the temperatures each time. Chart the ing exploits, exactly as they appeared in the pages 
smoke dispersion. Keep this up for some four and a frac- of POWER. Generously illustrated and bound 

If you do this . . . you’ll come up with some solid in varnished red cover. It’s a collection any engi- 
answers for forecasting smoke behaviour under almost neer will want to read and re-read. Only one 
al‘ kinds of turbulence and temperature conditions. 


dollar, postpaid. Supply is limited, order today. 
Applicable to all industry 
Actually, you don’t have to go through all this. Meteor- 


ologists using Friez equipment have already done much 
of the work for you. They’ve established that basic pat- 
terns of smoke behaviour can be determined. POWER 
At Bendix-Friez we offer you the experience of those 
who’ve made use of Bendix-Friez equipment to eliminate 330 West 42 St., New York 36, N.Y. 


their own problem of pollution. 


Hew te de tt Enclosed please find $ 


For further information, and case histories that apply for which send me —____ copies i 
to your plant and your problem, write to ‘‘Air Pol- “ ” 
lution’’ Bendix-Friez, Towson 4, Maryland. of “The Marmaduke Story at $1 


per copy. 
FRIEZ INSTRUMENT 


Division of 


NAME 


FIRM 


1461 Taylor Ave., Balto. 4, Md. 


EXPORT SALES ADDRESS — a 
Bendix International Division 
205 E.42nd St., New York 17,N.Y.U.S.A. 
CITY 
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SE ARCHL I1GHT SE C T ION » ERTISING 
BUSINES OPPORTUNITIES. or RESALE 


orn UNDISPLAYED RATE 

, $1.50 a line. Minimum 3 lines. To figure ad- 
i vance payment count 5 average words as a line. 
(See on Box Numbers.) 

“4 POSITION WANTED undisplayed rate is one- 
half of above rate, payable in advance. 


PROPOSALS, $1.50 cents a line an insertion. 


INFORMATION 

BOX NUMBERS count one additional line in 
undisplayed ads. 
DISCOUNT OF 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 
EQUIPMENT WANTED or FOR SALE Advertise- 
ments acceptable only in Displayed Style 


DISPLAYED RATE 
The advertising rate is $16.25 per inch for all 
advertising appearing on other than a con. 
tract basis. Contract rates quoted on request. 
AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 inches 
—to a page. PR. 


NEW ADVERTISEMENTS, N. Y. Office, 330 W. 42nd St., N. Y., for the June issue closing May 11th 


SALES ENGINEER 


Position as Sales Engineer for large valve 
and pipe fitting manufacturer, age 23-24. 
B. S. Degree in Engineering or equivalent 
essential. 


Must be free to travel and to relocate fol- 
lowing a reasonable period of factory 
training. 


P-2413, POWER 
. 520 N. Michigan Ave., Chicago 11, Ill. 


HELP WANTED 


Superintendent, Municipal Power Picnt. 
Electrical or Mechanical Engineer with ad- 
ministrative experience preferred. Total 
plant installed capacity 21,000 KW. Near 
Chicago area. Hard Work with problems 
but good opportunity for right man. 
Send full particulars of education, experience 
and salary with first application. 
P-2464, POWER 
520 N. Michigan Ave., Chicago 11, Ill. 


REPLIES (Boz No.): 
Address to office nearest you 
NEW YORK: 830 W. 42 St. (86) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITION VACANT 


(Additional Position Vacant advertisement on 
the following page) 


CONTROL ENGINEERS—Mechanical graduate 

familiar with design, application, selling, op- 
eration or servicing air or electric control sys- 
tems. Eastern headquarters. Outline experience, 
etc. Address P-2268, Power. 


~~ SELLING OPPORTUNITY OFFERED 


MANUFACTURERS AGENTS Wanted. Auto- 

matic Control Valve Manufacturer, Pressure 
Reducing, Temperature Regulating, Diaphragm 
Control Valves, desires exclusive sales representa- 
tives in open territories. Want agents that call 
on industrials, institutions, mechanical contrac- 
tors, wholesalers and consulting engineers. RW- 
2372, Power. 


‘EMPLOYMENT SERVICE 


SALARIED PERSONNEL, $3,000-$25,000. This 

confidential service established 1927 is geared 
to needs of high grade men who seek a change 
of connection under conditions assuring, if em- 
ployed, full protection to present position. Send 
name and address only for details. Personal 
consultation invited. Jira Thayer Jennings, Dept. 
G, 241 Orange St., New Haven, Conn. 


POSITIONS WANTED 4 
MAN WELL informed of Manufacturing, Tech- 


nical and Personnel problems, seeks position as 
Functional Propitiator. P.O. Box #944, Warren, 


Ohio. 


(Continued on the following page) 
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SEARCHLIGHT 
EQUIPMENT 


SPOTTING 
SERVICE 


This service is aimed at helping you, the reader of POWER, locate used 
and surplus new power equipment not currently advertised (this service 
is for user-buyers only). 


First, read the dealer ads on the following pages. A 
5-minute study may locate the equipment now. 


Second, send in the specifications of the equipment wanted 
on the coupon below, or on your own company letterhead, 
to 


Searchlight Equipment Spotting Service 
c/o POWER 
330 W. 42nd St., N.Y. 36, N.Y. 


Your requirements will be brought promptly to the attention of the used 
equipment dealers advertising in this issue. You will receive replies 
directly from them. 


NO CHARGE e NO OBLIGATION 


Searchlight Equipment Spotting Service 
c/o POWER 
330 W. 42nd St., New York 36, N. Y. 


Please help us locate the following used equipment: 


COMPANY 


EMPLOYMEN 
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SEARCHLIGHT SECTION 


Whse 


MOTORS—3 Ph. 60 Cy. 


RE-NU-BILT 
GUARANTEED 


ELECTRIC POWER 


EQUIPMENT 


D. C. MOTORS 


MCF 
CB-5004 


550 300/1050 
250 575/1150 


SLIP RING 
Ou. H.P. Make Type Volts Speed 
1 1500 3. E. MT-498 00 360 
1 1500 ABB 2300 720 
1 1200 G.E MT 2300 27 
2 1000 A.C Mill 2300 240 
1 1000 G. E. MT -452 2200 321 
1 500 G.E M-574Y 6900 900 
1 500 Whse WwW 550 350 
1 450 G.F 1 440 720 
1 400 Whse CW-960A 440 1170 
1 400 Whse 40 514 
1 400 Whse CW-1218 2200 435 
1 350 G.E MT-442 ¥2200/4000 253 
1 350 G. E IM-17A 720 
1 250 G. E, MT-424- 4000 257 
1 250 G.E MT -5598 2200 1800 
1 250 Al, Ch 550 600 
SQUIRREL CAGE 
2 650 G.E FT-559BY 440 3570 
2 450 Whee C8-1420 2300 4150 354 
1 300 Whse ‘3s 1170 
1 200 G.F iio 580 
3 200 G. 440 1800 
1 150 Whse 440 880 
1 150 Whase 440 580 
1 150/75 G. E. 440 900/450 
2 125 Al. Ch. 2200 1750 
SYNCHRONOUS 
1 4350 Cc. WwW 3501-8SL 13800, 514 
2 2500 G.E Ts 2300 257 
2 2100 G. EB ATI 2300 360 
2 1750 3. E ATI 2300 3600 
2 2000 Whee. 2300 120 
3 735 G. E ATI 2200/12000 100 
1 720 GLE Ts 2300/4600 720 
1 500 Ideal SM 2300/4160 1800 
1 500 Whse 44 900 
1 450 Whse 2200 128.5 
1 450 Whee 2200 450 
1 400 G.E Ts 2200 400 
M-G SETS—3 PH. 60 CY. 
D.C. A.C, 
Ou. K.W. Its Volts 
2 2000/2400 250/300 2300/4600 
2 2000 600 2300/4600 
1 2000 25eg 660 11000 
2 2000 600 6600/13200 
1 1500 600 6600 /13200 
1 1500 30/115 4000/13000 
2 1000 600 60 
3 1000 0 2300/4600 
1 1000 260 10 
1 1000 (3U) 250 2200 
1 750 275 4160 
1 750 30/115 2300 
1 600 250 440/2300 
TRANSFORMERS 
u.KVA Make Type Ph. Volt 
? 5000 OIsc 3 3300x26400 
1 2500 Whse O18sC 3 26400/13200x460 
3 2000 GE HVDDJ 1 000 /138000 
1 1500 GE T 3 13200x2300 
3 1000 G. E. HVDDJ 1 2400x480 
6 1000 Wagner OISC 1 1 3200x460 
CHANGER SETS 
Ou. K Freq oltages 
1 3500 Whee 60 13200/ 13200 
1 3000 G.E. 60/25 2300/2300/4000 
2 2500 G.E. 25/62. 2300/2300 
1 1000 G. E. 25/58 .3 4400/2300 
1 Al. Ch. 2560 11000, 2300 
Qu. KW Make 
1 4000 G. E. Condensing F 
Surface Condenser 3760/2300/ 
4000 V Direct conn exciter. 
1 1500 Whse. Auto-extraction 190 !bs.—600° 
F.T.T. 60 lb. extraction 3/60/ 
240 V. Div. conn. Exc 
1 1000 Moore Auto-Ext. Cond. 175/200# 
LS.P. 5/208 G. Ext. Surface 
Conde t—3/60/2300 
1 1000 G.E Non-condensing Ibs. 
5/20 lbs. G.B.P, 480/ 
. 
1 750 G.E ¢ Sondensing 265 # 1.8.P. 440V. 
60 cy.—New—1944 
1 750 Whse. on-condensing 135: L8.P, 


B.P. 750 Kw. 280 V. D.C. 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 


P-2463, 


Established Engineering and Construction Company offers staff posi- 
tion to qualified mechanical engineer. The work involves steam 
power plants and requires a Project Engineer capable of supervis- 
ing plant layouts and design, selecting equipment and auxiliaries. 
Midwestern location, liberal employee benefits, and insurance pro- 
gram. Furnish detailed resume of experience, references, recent 
snapshot, if available, and salary requirements. 


POWER 
520 N. Michigan Ave., Chicago 11, Ill. 


POSITIONS WANTED 
(Continued from preceding page) " 


POWER ENGINEER: M.S.M.E., 4 years experi- 
ence, operation and test of steam power equip- 
ment. Desires responsible position including tech- 
nical operation, plant betterment or development 
work. PW-2491, Power. 
= MANAGER or General Manager—Suc- 
ssful record marketing mechanical, indus- 
trial and hydraulic equipment to industry thru 
direct sales, OEM, or dealer organization. Gradu- 
ate engineer, age 42. Position offered must re- 
quire high level and policy responsibility. PW- 
2408, Power. 
STEAM POWER PLANT Superintendent with 
nine years experience operating oil and coal 
fired boilers and generating equipment. Technical 
education. Age 33. PW-2350, Power. 
YOUNG ENGINEER 
stalling—testing and 
stokers—fans— 


13 years experience in- 
operating turbines and 
pumps for one of largest manu- 
facturers—is tired of traveling and would like 
to get job as assistant to Plant Engineer in 
medium-size plant in South or Southwest. Mar- 
ried—sober and dependable. Can furnish A-l 
references. PW-2166, Power. 


EXPERIENCED SWITCHBOARD 
would like operating job 
station. PW- 9867, Power. 


SELLING OPPORTUNITY WANTED 


DEAERATOR Ww ANTED C onditioning 
account. 13 years experience in field. Howard 
Egginson, 225 West 34th St., _New York 1, N. 


WANTED 


ANYTHING within réason that is wanted in 

the field of Power can be quickly located 
through bringing it to the attention of thousands 
of men whose interest is assured because this is 
the business paper they read. 


Operator 
in central or sub- 


GET 2™ ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- 
Answer Bulletins give you the straight 
dope quick. Send $3 to Walker & Collins, 
524 Ashland Ave., Buffalo 22, N. Y. for 
first set today. Keep working. Save year. 


WANTED 


? 


WE BUY NEW & USED 

ELECTRICAL SURPLUS 
Wire & Cable « Conduit Fittings 
Wiring Devices e Switches 
a Components e Fuses 

e Transformers, Etc. 
Phone—Rochester Glenwood 8840 
DIAMOND ELECTRIC CoO. 


- O. BOX 1632 + ROCHESTER 3, N. Y. 


WANTED IN GOOD CONDITION 


2—450 HP Fairbanks-Morse Diescl-Generator 
Sets, Model 32E14, 300 R.P.M., 6 cylinder, 
2 cycle Direct connected to 375 KVA A.C. 
Generators 2400 volts 3 Phase, 60 Cycle 
with Exciters; with or without Switchboards. 
1—250 KVA Generator, 2400 volt—3 Phase, 
60 Cycle, R.P.M. ‘—for direct connect to 
Diesel Model 32E14, 300 


1—150 KVA Generator, 2400 volt, 3 Phase, 60 
Cycle, 327 R.P.M.—for direct connect to: 
Worthington Diesel 180 HP. 

Submit details, locations and prices 
in first letter. 


W-2298, POWER 


330 W. 42nd St., New York 36, N. Y. 
CASH 


$ | | $ 


WE BUY ELECTRIC SUPPLIES @ MOTORS 
@ TRANSFORMERS WIRE CABLE 
SEND LISTINGS 
ALLIED ELECTRIC COMPANY 
Box 1838—1122 Falls Bidg., Memphis, Tennessee 


Somebody—Somewhere, 


needs your idle equipment! Reach that buyer quickly and economically thru the 


“SEARCHLIGHT SECTION” 


The meeting place of Used Equipment Buyers and Sellers 


POWER * MAY 1954 


| 7 
= 
Ou. H.P. Make Type Volts RPM | | 
‘ 1 2200 G.E MCF 600 400/500 | | 
1 2000 Whse Mitt 600 230/460 
1 1200 G. E MCF 600 750/950 
1 940 Whse QM 250 140/170 
1 900 Whse 250 450/550 
1 825 Whase 250 95/190 
1 600 Al. Ch 250 400/800 
1 500 Whee CC-216 600 300/900 
1 500 G.E MCF 600 300/900 
* ; 450 Whee. 550 415 
400 
i | | 
A. C. | 
| 
i| 
1} 
a 
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REBUILT—GUARANTEED 
ELECTRICAL EQUIPMENT 


DIRECT CURRENT MOTORS 


20¥. “Certified Rebuilt” Motors and Generators 
HIGHEST QUALITY .. . REDUCED PRICES 


with WAGNER 


, A. C. GENERATORS — 60 CYCLE MOTORS — 60 CYCLE 
*—525 and 600 Vv. De. 300/1200 KVA Mfr. Type 


Whee. aye cond 
MOTOR GENERATOR SETS lec 
Volts Volts 
Make RPM DC AC 
4800/2400 
46) (2300 
230( 
13200 ‘6600 
575 2300/440 
i 25/250 2300/440 
250 2300/44 2300 
Whse 2300/480 
El. Machy. yn. 240/480 
4000/2300 . Elec. (2) A 240/480 
2300 2300 
56 G. E. ATB 240/480 
SLIP RING MOTORS » 0.0. 1 phase 120/240 
Constant Duty 3 phase 60 cycle Slipring 


440 
Make Type LOW VOLTAGE M-G SETS—2 Sq. Cage 2200/440 
. BE. Whse. 3636 amp. 20/55 V DC gen. w/synch. . Wh. Sq. Cage 220/440 
motor 220/440 V. 720 RPM and exciters. s Sq. Cage 2200/440 
. Slipring 220/440 
=. M. Synch. 220/440 
D. C. GENERATORS .E. Slipring 220/440 
Mir. y ; " Sq. Cage 220/440 
Al. Ch. I . M. Synch. 220/440 
Allis. Ch. b.b. : TEFC 
Gen. Elec. p 600 . E. Synch. 
2300 514 Gen Elec. 2 se. Synch. 
**Pedestal bearing design Gen, Elec. b.b. 
Century b.b. 1500 amp. . E. TEF 
SQUIRREL CAGE MOT Allis Ch. E 3 
° ons Allis Ch. (2) Els2 G. E. synch. 220/440 
3 phase 60 cycle CDM135 2200/440 
Type SK . B. 3q. 2200/440 
IK 23 220/440 
CS 8902 E147 
AR. 4 
CS 873 C . b.b. S8K121 
33 90 EW 
KT 562 220 Elec. CD103 3. E. 220/440 
CS 938 : DH ‘ G. E. Slipring 220/440 
RC B. M. (2 Synch. 220/440 
SYNCHRONOUS MOTORS ‘ vhse. SK93 220/440 
phase 60 cycl b.b. CCD _E. TEFC Sa. Cag 220/440 
olts 4 


4800/2400 
2300 


©) 


D. C. MOTORS MOTOR-GENERATOR 


is tv Output V 
Mfr. Type 500 yhse. vi AC se DC 


440 AC 
Allis Ch. b.b. EW 2200/440 AC 
2300 AC 
200 4 
140/220 800 E182 2: 220/440 AC 
hse. 


44 
3200 


TRANSFORMERS Reliance. 


60 Cycle Reliance b.b. 
Qu. KVA — co Voltage 
3 750 23,000—2300 
Wagner 22,000/11,000—2300/4000 
22° 000/11 ,000—2300/4000 Reliance 
Ai. 240/480 Allis 


1 
1 
1 33,000-—2300 Gen. fice. (2) 
1 2400- 120 240 El 

Ai. Gh. 1 y 


2400-120/240 F. Morse b.b. 1750 


PURC. AGENTS—PLT. SUPT.—PLT. ENGR. Star 30/440 AG 
“MAY WE SEND YOU OUR CATALOG 553?" hi 3 / 220/440 AC 
575/1720 10, 000 other items in Stock. 


oe sd Send for our complete listings. 


PHILADELPHIA 40 PENNA 


AIR ART HUR WA & E R c M PA NY 


3074 CFM Chgo. Pre. OCE—2300 V. ‘1435 W. RANDOLPH ST. 
2—2200 CFM Chgo. Pneu. OCE—440 & 2200 V. | 
CHICAGO 7, ILLINOIS 
3—1302 & 1090 CFM—Inger. Rand 2200 V. 


STANHOPE, 60 E. 42nd St., N.Y. 17, N.Y. _ TELEPHONE MONROE 6-7409 
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j SEARCHLIGHT SECTION 
j 
: 
3000 
4* 1 
10* 800 
700 
1 350 
1 250 G.E MP< 325/975 * 
1 200/250 G. E. MPC 300/900 
200/250 El. Dy. Size 22 400/1200 
1 200 Whse. Mill 300/1200 
1 180 G. E. MPC 400 
1 160/90 G.E. MPC 625/1125 
1* 125 Whse. SK-190 600 | 
2 125 Whse. SK-184 575/850 > 
6 100 El. Dy. 30-8 450/1100 hase 
6 75 C.W. 53 H 860 ee 
1 50 Whse SK 250/1000 
joes 
2200 514 
480 1200 
2200 3600 
Qu 2200/440 450 ae 
1 (3U) 480 400 Sais 
le 2200 514 
440 450 
e 2200/440 1200 
2300 450 
220/440 360 
e 2200/440 720 
Sta 
440 360 “pa 
i 220/440 720 
e 2200/440 1200 
€ 2200 1800 ae. 
+ 220/440 900 
450 
720 
3600 
1800 
514 
1200 
720 
360 
900 
3600 
720 
450 
720 
720 
450 
1200 
1800 
1800 
450 
1200 
3000 Whse. 80 720 
1750 G.E. 100 2200 3600 G vo 
7 G. E. 0 23 J 
250 G.E. 100 2300 514 SETS a 
250 G.E. 80 2300 600 
200 Whse. 80 440/220 1200 
187 G. E. 80 
; 150 G.E. 100 2 125/250 DC ap * 
4 150 G. E. 80 600 DC ae 4 
j 135 G.E. 80 350 DC = 
125 G. E. 80 55 DC 
100  Whse. 80 250 DC 
100 G. E. 80 125 DC eo ee 
70 DC 
Sor 530 200 100 Al. Ch 220/440 AC was Be 
310° 2: 220/440 AC 2 
651T 230 750 18) Stare bb. 290/440 AC 240 DC 
CD123 230 §50/1200 60 Gen. Elec.* 220/440 AC 60 DC 
FH 230 1750 Whse. (2) 220/440 AC 300 DC 
SK183 300/900 Gen. Elec. 220/440 AC 125 DC 
SK143 Allis Ch. 220/440 AC 125/250 DC 
651T. 230 350/1000 50 Cr. Wh. b.b. (2) 220/440 AC 240 DC 
1750 «G. E. (2) 220/440 AC 250 DC 
CD103 230 1150 40 Gen. Elec 220/440 AC 600 DC ca. . 
3 ™ 20/440 AC 125 DC 
42 0/440 AC 250 DC 
125 DC 
40 DC 
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There’s more than 
40h to 604 SAVINGS on 


SCHOONMAKER DEPENDABLE - 


DIESEL POWER 
because: 


Each Schoonmaker-sold Diesel Engine Unit is fully 


PORTION OF ENGINE REMANUFACTURING FLOOR AND ONE OF 
REMANUFACTURED in our plants by highly skilled, 


THE ENGINE TEST STANDS AT OUR SAUSALITO, CALIF. PLANT 


factory-trained Diesel engineers. Only genuine fac- 
tory-made and approved parts are used and all RE- 
MANUFACTURING is strict accordance with 
manufacturer's recommended procedures. Prior to 
shipment every engine is subjected to a FULL LOAD 
operating test in accordance with DEMA standards. 

The Schoonmaker Plants and Warehouses located 
in Jersey City, N. J. and Sausalito (San Francisco), 
California give NATIONWIDE SERVICE from Coast to 
Coast with modern, efficient and reliable facilities. 

Our reputation and many years of experience and 
SPECIALIZATION in Diesel power equipment gives 
you value that money cannot buy elsewhere. 

So—Buy SCHOONMAKER because you buy the 
FINEST in DEPENDABLE DIESEL POWER. 


America's largest scurce of New and 
Remanufactured Diesel Power 


SCHOONMAKER CO..INC. 


A PARTIAL LIST OF OUR INVENTORY 
MAKE MODEL HP RPM 
Worthington SEH-8 1685 360 
Fairbanks Morse 38D 1600 720 
General Motors 16-278A 1600 720 
General Motors 12-567 1080 720 
Worthington EE-8 1000 327 
General Motors 12-567 900 600 
General Motors 8-278A 7350 6720 
Alco 6-12%2x13T 600 
General Motors 8-567 720 
Ingersoll-Rand S-8 720 
Sterling VDS-8 1200 
Baldwin 450 
Superior 450 
Enterprise 450 
General Motors 1200 
General Motors 900 
Buckeye 600 
Fairbanks Morse 300 
Worthington 450 
Ingersoll-Rand 600 


General Motors 
General Motors 


3-268A 
6-71 


1200 
1200 


ALTERNATING AND DIRECT CURRENT UNITS 
STANDARD AND SPECIAL VOLTAGES AS REQUIRED 
*—indicates NFW unit 


50 CHURCH ST., NEW YORK 7, N. Y. 


PLANTS AND WAREHOUSES: 
JERSEY CITY, N. J. AND SAUSALITO (S.F.), CALIFORNIA 
TELEPHONE — DIGBY 9-4350 e TELETYPE — NY 1-2804 
W. U. WIRE e CABLE — AGSCOMACH 


fo} GUARANTEE! 


BOILERS. 


Bought «+ Sold Rented 


Cyclotherm—50 HP—125 Lb Heavy Oil 
Clayton—50 HP 150 Lb—Light Oil & Gas 
Cyclotherms—Superiors—Powermasters 
Ames—Steamasters—10-15-50 HP 


Titiusville Scotch Heating Boiler—with 
burner 21250 sq. ft 


New Frederick Stoker for 450 HP Boiler 
Cap 8000 Gol Gem Lined Hot Water 
Tank 


125 HP 125 Lb Economics 
750° Deg.—1,600,000 B.T.U.—125 Lb 


International—Dowtherm—Boiler 


BOILER & EQUIPMENT CO. 


743 Bedford Ave. Brooklyn 5, Ni Y. 
Ulster 5-3588 


FOR SALE: 


COMPLETE BOILER PLANT 


INCLUDING 


B&W type H-3 Sterling £14 Boiler, 250 
HP with stoker, flow meter, combustion 
control, piping, valves, electrical equip- 
ment, etc. Also, steel stack, breeching, 
feed water heater and boiler feed pump. 


All new summer 1946 
Address inquiries 


MIAMI VALLEY COATED PAPER CO. 
Oxford Road, Franklin, Ohio 


BRONZE VALVES 
FOR SALE 


36” bronze Chapman valves—30 
pound pressure. 


THE BOSTON METALS CO. 


313 E. Baltimore Street 
Baltimore 2, Md. 
Curtis 7-5050 


Your Portable Generator Headquarters 
- DIESEL - - GASOLINE - 
1 to 1000 KW, AC & DC 
RENTAL - SALES - PURCHASES 
Midwest Utilities Power Equipment Corp. 


1270 W. Augusta Blvd. Chicago 22, IIinois 
Everglade 4-4511 
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Special ) 4240 KW DIESEL GENERATOR PLANT 
Offering HEAVY DUTY - SLOW SPEED - MODERN DESIGN 


(ACTUAL PHOTO) 


3—1180 KW WORTHINGTON MODEL SEH-8 DIESEL 
UNITS 


ENGINES: Each rated 1685 BHP at 360 RPM turbocharged having 8 
cylinders arranged vertically in-line, 16” bore, 20” stroke, 4 cycle, solid 
injection. 


GENERATORS: Westinghouse each rated 1180 KW, 1475 KVA for 
2400/4160 or 480 Volts, 3 phase, 60 cycle service. 


SWITCHGEAR: Metal-clad type manufactured by Westinghouse with 
draw-out type air circuit breaker. 


50 CYCLE RATING 984 KW AT 300 RPM 


UNIT AUXILIARIES: Each unit complete with filters, strainers, pumps, 
gauge board, pyrometer, thermocouples, lube oil cooler, jacket water 
cooler, cooling tower, exhaust muffler, intake filter silencer, expansion 

ane Loti 4 tank, fuel day tank, flexible piping for intake and exhaust and all sta- 
WORTHINGTON MODEL SEH-8 DIESEL UNITS tion piping, flanges, valves, gauges and fittings for intake, exhaust, water, 


lube oil and fuel oil systems. 
LATEST TYPE—CURRENT MODEL PRACTICALLY NEW ALSO 


CAN BE INSPECTED AND TEST RUN . . . CONVERTIBLE 
FOR DUAL FUEL OPERATION ... WILL BURN HEAVY 1—700 KW Worthington diesel unit with same auxiliaries and acces- 
FUELS... ONE YEAR GUARANTEE sories as above. 


This equipment affords you a rare opportunity to procure complete, modern, latest design diesel units at 


substantial savings. It represents an offering of heavy duty slow speed diesels which cannot be duplicated by 
anyone in the diesel field. 


ACT TODAY—PHONE, WIRE, OR WRITE FOR FULL DETAILS 


Other Modern Diesel Sets from 2000 KW to 15 KW in STOCK—AIl Owned and Offered 
Exclusively by “America's Largest Source of New and Remanufactured Diesel Power" 


Diesel Engines + Power Machinery aiy, 


50 CHURCH STREET, NEW YORK 7, N.Y. PHONE Digby 9-4350 


PLANTS AT EDDYSTONE, PA., JERSEY CITY, N. J., SAUSALITO (S.F.), CAL. 


DIESEL GENERATOR SETS ELECTRICAL EQUIPMENT 
3-650 HP Alco 6 cyl. 514 RPM a REBUILT N.I.S.A. STANDARDS 


supercharged. 400 KVA 3/60/ 
440 volts. Complete plant. New 


943 ' Speed Make Wdg. Type & Disc. Speed Make Wdg. Type & Dise. 
1943. 


AC Motors — 3 — 60 cycle 


1800 West Syn. 2200 V. PedBrgW/Exc 900 West SR CW-725C 
1800 AC sc 200 Vv. AW-SB 75 600 GE IM 


SR 

3300 HP Buckeye 6 cyl. 600 RPM Bap. Pr. | 60 1300 Wet Pr. 

4 cycle. 200 KW Ideal 3/60/ 1800GE M-6828 TREC West 

480 volts generators. Complete 730 GE SK (25 ey) IM 5 200 GE, 
plant. New 1947. 25(3) 400 West SC 22000 O8-856-€ 
720 West 2 200 Rel&West 8 Fr. 445-RB 
MISSISSIPPI VALLEY EQUIPMENT CO. 700 West Wert 
507 Locust St. St. Louis 1, Mo. = GE Syn 2200'¥ ‘ ANY 


SPECIALS 


2 3 KVA Penn. Transformers OISC 1/60 13400 2300 
DIESEL ENGINES 1 4 KVA_ Trans. , West’hse Type ASL, 5% Imp. 13800/480 volts 75° Air Cooled. 2—150 KW West. 


- 2 M-G Sets 275 V. DC 3/60/2300 AC. 2 56RZ Falk Motoreducers 125 RPM 50 HP Class : Il Hundreds other 
Marine Stationary » motors and electrical items in stock. Large stock new motors to 150 hp & Gearheads to 30 hp at rated discount 


GENERATORS Freight allowed. SEND US YOUR INQUIRIES. 
All sizes from 10 HP — 2000 HP 


ALJON ELECTRIC DIESEL CO. NATIONAL ELECTRIC SERVICE co. 


904-10 Pacific St. B'klyn 38, N. ! : 
STerling 3-6515 Cable: ALIONDIS 321 Lombard St., St. Louis 2, Mo. Phone — Chestnut 1~- 4603 
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Complete Installations 


500 HP Fairbanks Morse Diesel 
engine Model 33-F-12, 5 cyl- 
inders, 400 RPM. 12" bore, 15" 
stroke direct connected to a: 
429 KVA—343 KW, 80% PF, 
F. M. generator 3/60/2400 
— LIKE NEW. INSTALLED 
1948. 


690 HP Fairbanks Morse Diesel 
engine Model 33-E-14, 6 cylin- 
ders, 300 RPM, 14" bore, 17" 
stroke direct connected to a: 
592 KVA—473 KW, 80% PF, 
F. M. generator, 3/60/2400 
volts. EXCELLENT CONDI- 
TION INSTALLED 1949. 


SPECIAL BARGAIN OFFERINGS 
FAIRBANKS MORSE 
DIESEL — 


111 KVA (2) Fairbanks Morse 
300 RPM, 3 phase, 60 cycle, 
2400 volts. 


250 KVA Buckeye, 450 RPM, 3 
phase, 60 cycle, 2400 volts. 
EXCEPTIONAL BARGAIN. 


Photographic view 429 KVA Fairbanks Morse Unit 


5000 KVA Busch Sulzer, 257 

RPM (6 units complete plant) 

3 phase, 60 cycle, 2400 volts. 

3750 KVA General Motors (3 

units complete installation) 

720 RPM, 3 phase, 60 cycle, 


2400/41 60 volts. 

375 KVA General Motors, 
Model 8-268A, 1200 RPM, 3 


phase, 60 cycle, 440 volts. 


UTILITIES MACHINERY CORP. 


1965 EAST 6th STREET CLEVELAND 14, OHIO CH. 1-0210 


sow QUAN. 


Rebuilt and Guaranteed 


220/440/3/60-BALL BEARING, PAR. SHAFT 


150 HP, G.E. 600 RPM, 220/440/3/60 


50 HP, G.E., 900 RPM, 220/440/3/60 


Electrical Equipment 
SEND US YOUR INQUIRIES 


AIR COMPRESSORS 
I-R 50 HP, 2 STAGE, MODEL 50T 


GEAR HEAD MOTORS 


G.E. 7% 1750 580 284 5306 TEFC 
— 20 1750 74.4 364 DM-7\) TEFC 
e 
G.E&. 25 1750 352 365 KR TEFC-XP 
G.E. 40 1750 56) 405 4.WL TEFC 
G.E. 60 1750 427 445 4.WL TEFC 


SQUIRREL CAGE MOTORS 
PED. BALL BRG. 
XP-1D, K505S 


CASH FOR YOUR SURPLUS 
BUCKEYE 


Trading Corporation 


1017 PAPIN, ST. LOUIS 11, MO. 
CHESTNUT 1-3110 


MOTORS - MG SETS 


All guaranteed for one year. 


Qty. HP Make Voltage Speed 
26 1500 West 525/600 600 RPM 
32 1500 Al. Ch 525/600 675 RPM 
4 1200 Al. Ch. 525/600 650 RPM 
2 900 Elliott 230 300/195 RPM 
3 800 West — 600/900 RPM 
1 650 Cr. 475 5/720 RPM 
1 500 West. 330 250/500 RPM 
1 400 G. 230 480/360 RPM 
12 3000 West. 525/600 600 RPM 
7 400 Elliott (new) 230 400/800 RPM 
5 400 West. (new) 230 375/750 RPM 
2 350 Cr. Wh. 230 400/800 RPM 
1 200 Cr. Wh. 230 500/750 RPM 
1 200 Cr. Wh. 230 375/750 RPM 


All motors designed for mill reversing service. 
Smaller sizes also in stock. 
Motor Generator Sets in Stock 
100—2000 KW Capacity 
Al of above is modern late type equipment 
remanufactured & tested by our engineers. 


Write, Wire, Phone 


SCHOONMAKER CO., INC. 


O CHURCH ST NEW 7_N 


\ 


Plants: SAUSALITO (S.F.) CALIF., JERSEY CITY, N. J. 


DIESEL GENERATOR UNITS 


Two 219 KVA Buckeye, 3/60/480-240 
volts. Good as new; seen operating. 


HRT BOILERS 


Two 250 HP Erie City 150%. Four yrs. 
service. 


POWER PLANT EQUIPMENT CO. 
39 Courtlandt St., New York, N. Y. 


PRESSURE & STORAGE TANKS 
N.Y., Conn., Ill., Mo., Georgia 
6—10,000 & 20,000 GAL STORAGE 
2—35,000 GAL. 602 W.P. 11'x54’ 
5—17,300 GAL. 85% W.P. 8x45’ 
42,000, 120,000, 240,000 GAL. STORAGE 
8—10,000 GAL. RAILROAD CAR TANKS 


FOR SALE 
18 NEW TURBINES 


4 horizontal, 14 \ ertical, Westinghouse 
Driving forced draft blowers—capacitie 
ing from 39000 to 56000 CFM and 16" to 22 
pressure. Steam ‘pun 360 to 575#, 
pressure 107. 


Will sel! turbines separately if desired. Price 
reasonable. 


Also—1—250 KW GE turbo generator unit, 3 
phase, 60 cycle, 440 volt. Used one year. 


G. M. DeROSE 
2457 WOODWARD AVE. 
408 DONOVAN BLDG. 


LESTAN CORP., ROSEMONT, PENNA. 


DETROIT 1, MICH. 


COMPLETE POWER PLANTS 


STEAM — ELECTRIC — HYDRO — DIESEL 
“Export Orders Carefully Executed" 
TRY US with your INQUIRIES for ALL POWER MACHINERY 


CHARLES B. REARICK 


30 CHURCH ST. 


NEW YORK 7, N. Y. 
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1—187 KVA West. Non-Cond. New 1930 3/ 
60/440 110 psi 10 Ib. B.P. 
1—94 KVA Worthington Non-Cond. 3/60/220 
140 psi 5 lb. B.P. 
1—50 KVA 1200 rpm Century generator (New 
1949) Dean Hill 
—75 KW G.E. Non-Cond. D.C. 1 volt. 
MOTOR GENERATOR SETS BOILERS 
1500 KW Westinghous 75 V_ D.C. 
rpm with 3/60/1820 Synch. Me 1250003 Foster Wheeler 250 Lb. W. T. AIR COMPRESSORS 
100 KW West SK Comp’d 125 V., 150 HP Package Oil & Gas Comb. New | 1—1600 efm IR PRE-2 Syn. Mtr. Dr. 3/60/ 
West syn. 3/60/440/1200 rpm. 1—50,000% Erie Stoker New 160 psi 2300—100 psi. : 
500 KW Crocker Wheeler CCD, 250 volt 1—300 HP Keeler CP 300 Ib. Oil 2 2—1300 cfm IR-PRE-2 3/60/2300—100 psi 
720 RPM with 750 KVA Cr. Wh. Syn. Mo- —1—250 Ts es Package type (1948) 150 11000 CFM Chicago OCE Syn. Mtr. Dr. 
tor 3/60/2300 V. A.C. .C. Panels. psi on Br e 175 HP 3/60/2300. 
300 KW West. 3 ice ake 260 Volt 1200 1—250 HP B & W 250 lb. 1948 P 1—978 CFM Sullivan 18x13x8, 45 psi. 
RPM Generator (1938 year). Can furnish  2—200 HP Springfield Sec. Hdr. 400 psi. 1—670 CFM Chicago OCE Syn Mtr. Dr. 3/60/ 
with suitable motor. Advise Requirement. 1— 25 HP Dowtherm Vaporizer 1 vel 
2—250 KW Burke 125 V. 435 KVA Syn. 2—660 cfm I R-XRE 3/6 — end 
M.D. 3/60—any voltage . ELECTRIC MOTORS 1—396 CFM_ Sullivan WL60 125 psi Direct 
1—150 KW G.E. Type MPC—250 Volt 1200 Make Volts Drive 75 HP 3/60/440 - 
RPM 3/60/2300/200 H.P. Syn. Motor Drive 2300 1—215 CFM Penna 3A, 70 psi—V-Belt 
A.C. & D.C. Panels aC 1—368 CFM Chi. NSB, 12x10, 100 «psi. 
100 KW Electro Dynamic 200 V. 3/60/220/ 1—371 CFM Schramm 7%4x5x4, 100 psi 
1200 B. Brg. Sq. Cg. Sep. Excited. 1—173 CFM Chicago NSB 100 psi 
1—100 KW Al. Ch. 250 V. 1200 RPM 150 
HP. Syn. Mtr. 2/60 or 3/60 any voltage. OISC TRANSFORMERS 
1—75 KW Burke 250 V. 900 RPM 113 H.P. A Make Pri. V See. V. 6 Phase 
Burke—Syn. M.D. 2 or 3 ph, any voltage. 230/460 1 
1—621%4 KW 125 volt Hertner, 1200 rpm, 100 r+ 
HP Sa. Cg. 3/60/220 
2—50 KW GE 500 Volt DC, 75 HP, 3/60/40/ 
1200 RPM. 
Smaller Sizes and Types—Advise Requirements 


DIESEL GENERATOR SETS 


3—1250 KVA GM 16-567 3/60/2300 Portable 
Complete 

750 KVA GM 12-567, 3/60/2300 

1—625 KVA Cooper Bessemer, 3/60/480/720 


Al. Ch. 
West. Dry 33000 
West. 00 


440 


rpm 
375 KVA GM 8-268 Diesel 3/60/440 
300 KW GM 8-268 Diesel 125/250 V. D.C. TURSO SENERATORS 


187 KVA GM Twin Diesel 3/60/220 New Philadelphia Stock ; Lage. P 

125 KV A Waukesha Diesel 3/60/220-440 1—2500 KVA West. Cond. New 1936. 3/60/ Dry 2300/4160 230/460 
100 KW Buda Diesel 250 V. D.C. 2400—200 psi Surf. Cond. 

100 KVA Murphy Diesel 3/60/220-440 1—1250 KVA DeLaval Non-Cond. 3/60/2300 
65 KVA Buffalo Gas 3/60/220 New 1940 240 psi 50 Ib. B.P , 1—New O’Brien “Red-Line” 750 KVA 
56 KVA Climax Gas 3/60/220 1—938 KVA GE-Terry Aut ¥ Extr 3/60/480 OISC Transformer 13,200/13,800 v. 
45 KVA Chrysler Diesel 3/60/220 150 psi. 20 Ib. B.P Surf. Condenser 1934 pri., 480 v., sec., 3 ph. 

30 KVA LeRoi Gas 3/60/220 1—780 KVA G E.-Moore 3 60 2300 3600 RPM 3—333 KVA New O’Brien Red Line 
25 KVA LeRoi Gas 1/60/120/240 Non-Cond 180 "PSI 35 Ib ‘B P. New 1936 O.1.:S.C. Transformers 4160 V primary 
20 KW Hercules Gas 110 volt y 


It D.C. 480 V secondary ea. single ph. 60 cyc. 
18.75 KVA Hercules Diesel 1/60/120/240 “Everything from a Pulley to a Powerhouse" 


JHE O'BRIEN MACHINERY CoO. 


T M REGISTERED U S PATENT OFFICE 


PHILADELPHIA’S LEADING MACHINERY DEALERS & EXPORTERS 


15 a 7N. DELAWARE AVE., PHILADELPHIA 25, PA. 
@ Telephone GArfield 6-1150 ¢ Cable Address O BRIEN PHILA. 


AFFILIATED WITH SOC EXPANSO INDUSTRIAL SUL AMERICANA LTDA RIO DE JANEIRO—BRASIL 


OPPORTUNITIES! M-G SETS! MOTORS! 


- D.C., Whse. Set, 21—Size 2, G.E. Combination fusible, 60 and 100 
Drive, 3/60/2200, Ser. 4979926 008A42C 


with "magnetic reduced voltage starter. 
et, 900 n. ve, 
New and used equipment 
recently released from service TURBO-GENERATOR GEARMOTORS 
‘ 1—150 KW, Elliott AC Generator, Frame 3232, 1—20 00 RPM, Westinghouse ID-XP 
by a number of electric and 3600 RPM, f 


HP, 4 
3/60/480. Elliott Turbine, inlet 1—10 HP, 88 RPM, Master, parallel shaft output 
200% we. 28” hg. vac. 2—10 HP, 55 RPM, Whse. Fr. 324, parallel 
le. exhaus' ple accessories. ut 
gas utility companies 1—7% HP, 11 RPM, Whse. Fr. 284¥, TEFC 
P SYNCHRONOUS CONDENSER ,» 155 RPM, U.S. Fr. 254, parallel shaft 


; 1—1000 KVA, Allis-Chalmers, 3 phase, 69 cycle, output 
Ss 2300 volts, 600 RPM. 18—Cleveland right angle worm gear reducers, 


rated 5 HP-1150 RPM, 7% HP-1750 RPM, 
SYNCHRONOUS MOTORS Series 215, ‘Size 50 RT, Class i 


6-1 ratio, 
—2 , F-M, 300 RPM, Type TZO, F 5 hid -1.8 9 
POWER PLANT EQUIPMENT 1300 HP; 900 RPM. Type PED, 2300/4160 V 


> 
3 
= 


1 
1 


1—150 HP, G.E., 277 RPM, Type ATI, 2300 V NEW INGERSOLL-RAND MOTOR PUMPS 
CONSTRUCTION EQUIPMENT SQUIRREL CAGE MOTORS 
KT568 (2200V.) 1 
€S(2200V.) 8718 1500 35 XP-1-D 
1%x1% XP-1-D 
MATERIALS cs 7 
Make Type Volt 
2 
Send for new list... to 
PARTIAL LISTINGS—10,000 OTHER MOTORS IN STOCK—SLIPRING—SYNCHRONOUS. 
EBASCO SERVICES INCORPORATED NEW MOTORS AT LONG DISCOUNTS. 


Tee en Amt. GPM HD. Motor Encl. 
TRANSMISSION LINE 
cs OISC-TRANSFORMERS—Single Phase 
1—Size 3, Whse. Combination, circuit breaker, hse. 

Nema 1, 3/60/440 Moloney HE 4000-230/460 

BENSON-WILIMZIG, INC. 
Two Rector St., New York 6, N. Y. 1708 North 8th St. Phone—Garfield 1-4290 St. Louis 6, Missouri 
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DUU 
400 GE 2400 480 
333 West. Dry 2400 480 pee 
333 West. 33,000 480 
(1945) 
-~Pitts. 33000 2300 
Gx. 13800 240/480 
2 250 West. Dry 13800 230 as 
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SAVE 


MOTORS 


SLIP RING 


SQUIRREL CAGE | 


MOTORS 


M. G. 


3 Phase, 60 Cycle, 220 or 440 Volts | KW Make 

| HP _Make Typ Speed 1000 West. (3-u.) 11000 
2000 5G. E. MT-12 600 HP Make Type Speed, 500 AC-West. 2300 
OVER NEW | 2000 *G. E. MT-30 287 | 1750 *G. E. K 3600| 450 G. E. (3-u.) 2300 
| 1500 sG. E. MT-30 240 | 1000 *G. E. K6347S 1800| 400 A.C. 2300 
| 128 est. 600 | 750 *A. C. TEFC 1800 | 300 Cr-Wk 440 
and get 1000 *West. CW 250 | 750 *G. E. KT 200 440 
GUARANTEED 700 *A. C. ANY 720 700 G.E. FT 3600 | 200 West. 2300 
500 *G. E. IM 3600 | 500 *A. C. 6316SW 1800} 200 G. E. 440 
500 *G. E. MTP 1800 | 400 *G. E. KF559 3600} 150 G. E. 2300/440 
PERFORMANCE | 500 *G. E. MT 450 | 300 *West cs 3600) 150 G. B. 2300/4000 
300 West. CW 350 | 250 *L. Allis OGX148 720} 150 G.E. 440 
400 A.C. 3-brg. 450 | 250 G.E. IK 600| 125 G.E 440 
CHICAGO ELECTRIC | 400 *G. E. MT412 450 | 200 *G. E. PT549Y 3600 | 125 West. 440 
. | 350 West. CW 900 | 200 A.C. ARW 3600 | 100 G. E. (25 cy.) 440 
Carries Complete Stock of 300 0. 1900 | 
30 3. E. MT410 450 | 100 a gl ay 2200 
e A.C. MOTORS } 250 wen. HF15H 600 | 100 220 
200 G. E. IM15 1200 00 22 
D.C. MOTORS 150 G.E. MT549 BB 1800 | Sizeo Make Type PSI Dispis| Flee 
MG. SET 125 *G. E. MT549 1800 | 10x11 Worth. HB 100 90 G.E. 440 
s |} 125 G. E. IMI5A 600 | 11x12 Worth. HB 100 426| 75 Reliance 2300/440 
e GENERATORS 100 A. C. ANY 12x13 Worth. HB 125 460| 75 G.E. 440 
3. E. M13: )| 20x12 Sullivan WN4 100 2032) 60 A.C. 2300 
TRANSFORMERS | 100 GE. IMI5A 450|‘by 14 30 GE. 440 

75 i. E. T34 2 35 est. 22 
COMPRESSORS | BOGE 200 || If you don’t find what you need} |. 230/440 

75 G.E. 72 25 Cr-W 

e HOISTS PUMPS) 75 GE. IM14 600 | Wire, write or phone for complete 20 440 
a ; | 60 West CW762C 900 | | stock list. 20 Bogue-GE 550 
WITCHBOARDS | 50 GE. IM11A 1800 20 Bogue-GE 220/440 


1320 WEST CERMAK ROAD, CHICAGO 8, ILL. 


—-TRANSFORMERS-— 


BOUGHT AND SOLD 
We carry a large stock of rebuilt and guaranteed transformers, and invite your 
inquiries. 
Custom-built transformers and coils manufactured to your specifications. 


Expert Repair Service—all makes and sizes of transformers rewound, repaired and 
redesigned. 


Ask for our price schedule 
THE ELECTRIC SERVICE CO., INC. 


5331 Hetzel St. 


Cincinnati 27, Ohio 


40 Years’ Dependable Service 


Modern Heavy Duty 


DIESEL ELECTRIC UNITS 


1—150 KW, Atlas-Imperial, 2400/ 
4160 Volts, 360 RPM. 


1—500 KW, Worthington, 2400 V, 
360 RPM. 


SUNDFELT EQUIPMENT CO., | 
220 Hudson 


NC. 
Seattle, Wash. 


FLUID DRIVE - GYROL TYPE VS 
HYDRAULIC COUPLINGS @ @ @ 


Stopless speed variation with constant speed 
prime mover made by American Blower Co. 
ideal for pumping stations, steel mill drives, 
mechanical draft fans, crushers, rotary kilns, etc. 
Wide range of capacities—Condition 98% new 
200 HP to 2500 HP Input 
300 RPM te 900 RPM Input 
Complete data & quotation on request. 

Also large selection of marine couplings, reduc- 
tion gears, & Falk grid type couplingss in stock. 


A. G. SCHOONMAKER CO., INC. 


50 CHURCH ST., NEW YORK 7, N.Y. 


Z 


STOKER — “SKELLY™ 


Mfd. by Combustion Engineering Co., CLASS 
7-CH-90, 52.5 sq. ft. Grate Area. Now in use. 
Only 3 yrs. old. 

FS-2403, POWER 
330 W. 42nd St., New York 36, N. Y. 


FOR SALE 
4—DETROIT ROTOSTOKERS 


Practically new, used 1% years, power dump grates. 
Complete set of spare parts for stokers and grates, 
could be used in quads, triple, double or single, 
capacity 60,000 Ibs. per le 
MICHIGAN CHEMICAL CORPORATION 
St. Louis, Michigan 
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FOR QUICK, DEPENDABLE 


COMPRESSOR 


VACUUM PUMP 
SERVICE 


AMERICAN AIR of JERSEY 


GAS DIESEL STEAM e ELECTRIC 
SELL—BUY—TRADE—RENT—REPAIR 
A RENTAL COMPRESSOR FOR EVERY JOB 


55 CFM Sindee (GAS) Portable 
60 CFM Worth—CPT—Portable 
89 CFM6x 27 Worthington HB, 15 HP Elec 
105 CFM Worthington—IR—CPT Portable 
107 CFM 7—7 x 7 Ingersoll FS-1| STEAM 
122 CFM 7 x7 Ingersoll ES-1 2 
142 CFM Ingersoll Semi-Portable 25 HP 
160 CFM Worth Portable 
165 CFM Smith 110SR Semi-Portable, 25 HP 
167 CFM 10x 5 Ingersoll Vacuum to rg HP 
195 CFM 8—9 x 9 Worthington ote AM 
210 CFM Worthington (GAS or DIESEL) Port 
211 CFM 9 x 9 Chicago T-B 30 HP Ele 
279 CFM ti—t0 x 11 Worthington HS Stea 
294 CFM 10 x If Worthington HB 50 HP Elec. 
315 CFM Worthington (GAS or DIESEL) Port 
434 CFM 14x 7 Ingersoll Vacuum Pump—i5 HP 
492 CFM 13'2/9 x 10 Chicago O-CB Duplex 75 
HP Elee 
600 CFM Worthington (DIESEL) Ray 
628 CFM 14x 13 Ingersoll ES-1, 100 HP 
720 create x 7 Worthington HEV Vacuum Pump 
868 CFM 17/10 x 12 Chicago O0-CB Duplex 150 
HP Elec. 
1184 pd ad x 9 Chicago T-VB Vacuum Pump 
1633 CFM 24x 11 Chicago T-VB Vacuum Pump 
60 HP 


MANY OTHERS TO CHOOSE FROM 
GUARANTEED PERFORMANCE 
COMPRESSORS SINCE 1902 


DELL AVE. & 47th ST. 


-NORTH BERGEN, NJ. 


Telephone UNion 5-4848 


POWER * MAY 1954 


SEARCHLIGHT SECTION 
GUARANTEED REBUILT POWER EQUIPMENT i 
| 
pc 
525 
137/275 
250 
125/250 
: 120/240 
250 
550 
275 
600 
250 
125/250 
275 
300 
250 
125 
250 
275 
125 
125 
250 
60 
250 
a 125 
110 
250 
125 
125 
250 
125 
250 
250 
125 
PHONE: CANAL 6-2900 
a) CHICAGO Electric Co. 
AZ] 


SEARCHLIGHT SECTION 


CHARLES WEAVER 
4145 Penobscot Bldg. 
Detroit 26, Michigan 


Owns & Carries Large Stocks of 


Turbine-Generators ¢ Diesel Engines ¢ Boilers—ALWAYS. 


WE Always SAVE You 35 to 50% Over Mfrs. Prices 
LET US PROVE IT. Write Us. 


Turbines in Stock, Partial List: Condensing: 500, 750, 1000, 1500, 2000, 2500, 3000, 5000 KW up to 12,500 KW. Non-concensing: 500 (3), 1000, 1250, 
2000, 2500 KW. Boilers: 2 B&W, 350% psig, 150,000 steam/hr. New, never used. 1 Walsh-Weidner 509 HP, 250+ psia, 30,000 steam/hr. Condition 
good. Diesel engines: 2 F.M.—O.P. 1800 HP, 800 RPM, Model 38D8 1%; 99% new; Lloyd inspection. 1 F.M. 509 HP, 514 RPM, AC Generator unit. 
Operated 2050 hours. Same as New: complete with extras. 


SEND US YOUR SPECIFICATIONS FOR ANYTHING WANTED. 


TRANSFORMERS TRANSFORMERS 


SAVE MONEY SAVE TIME 
REBUILT — GUARANTEED FAST SHIPMENT FROM STOCK 
OUTDOOR INSTRUMENT 


TRANSFORMERS 


2—110000/66000-110 v. 200 VA West. P.T. 
3—34500-115 V. 200 V.A. West. P.T. 
9—33000-110 V 200 VA GE P.T. 
2—60/120—5 A. 37 KV G.E. C.T. 
INDOOR INSTRUMENT 
TRANSFORMERS 
LARGE STOCK 


3—3333 KVA 66000 to 33000 & 13200 v. 
2—1000 KVA 13200—2300 v. 

3— 500 KVA 38100/66000Y—2300 v. 
3— 500 KVA 33000 v.—2300 v. 

4— 500 KVA 13200 v.—2300 v. 

4— 200 KVA 33000 v.—2300/4160Y 
5— 200 KVA 13200—2300/4160Y 

1— 200 KVA 12000—2300/4160Y 

3— 200 KVA 7620/13200Y—2300 

1— 150 KVA 66000—2300/4160Y 


14— 100 KVA 33000—2300/4160Y Potential & Current Transformers 
9— 100 KVA 13200—2300/4160Y 2500 KVA 3 Phase 60 Cycle Ready to Go. 
6— 100 KVA 7620/13200Y—2300/4160Y General Electric Pyranol Filled 
i 3— 75 KVA 460—120/240 11500 to 480 V — Indoor — Taps MISCELLANEOUS TRANSFORMERS 
¥ 3— 75 KVA 2400—230/460 7—25 KVA 450-117 v. 1/60 cy. West. Dry 
2— 50 KVA 60000—2300 v. Type 

1— 50 KVA 6600/11400Y—2300 1—712 KVA 230/460-115/230 v. 1/60 cy. 

1— 50 KVA 6600/114007—2 CHECK OUR STOCK FOR 2 v. 1/60 ey 


Moloney Dry Type. 


1— 25 KVA 13200Y—240/480 “ Outdoor Disconnects 8—6.6 amp Const. Current 2 KW 240 v. 
1— 25 KVA 7200/12470Y—240/480 General Electric type RO 


3— 25 KVA 400/4160Y—120/240 ~“ Oil Circuit Breakers 3—Ignition Transformers 115 v. 60° cy. 200 

3— 25 KVA 2400—230/460 vF c VA France Co. 

me use Cutouts 8—Novulux Controllers—G.E. CR-7841-GB2 
— 230/2300 v. 120 v. 60 cy. Line amps. 

71—7%4 KVA 15—11%4 KVA Voltage Regulators 100/50 


WE WILL REWIND ANY OF THESE TRANSFORMERS TO YOUR SPECIFICATIONS 


TAMPA ARMATURE WORKS INC. 


S.MORGAN ST. TAMPA, FLORIDA PHONE 2-1966 
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SEARCHLIGHT SECTION 


DIESEL GENERATOR SETS 
3—75K2A C.W., 120/208 V., 3 Ph.. 1200 RPM. 


V Belt. to KRUPP. 3C1/L., 2 cy. solid injection 
omplete. 


TRANSFORMERS—60 Cycle 


Qu. KVA Make Type Ph Voltages 

1 1000 G. E. Auto 3 4150x2400 

2 750 G E. HT 3 4150x120/240 

2 750 G. E. H 4600-120/24 

1 500 Kuhl. OISsC 4150x2400 

2 400 Pitus 4800/4150/2400 
x240/480 

3 333 Whee. OIsC 00x575 

1 333 G. E. H 13200x220/440 

2 300 G. E. H 13200x44 

4 200 G. E. H 13200x440 

i 200 G. E. HT 400x240 

2 150 Pitts. uDs8C 240x120/240 

3 50 u. E. H 00x 120/240 

3 A.C H 230x 120/240 

1 25 G. E. H 460x 120/240 


SLIP RING MOTORS 


Qu. H.P. Make Speed Type Volts 
2 500 G. E. 1200 M 2400/4150 
1 400 Whae. 450 Cw 

1 250 Whae. 600 Cw 440 
1 200 Whase. 600 CW 440 
1 200 G. E. 600 MT 440 
3 150 A.C 1800 AY RW 2300 
1 100 G. E 1800 IM 220 
1 100 G.E 600 IM 440 
1 75 G.E 600 IM 440 
1 60 G.E 1800 MT 2 


Member of The National. Industrial Service Association, Inc. 


THANKS FOR THE APPLAUSE! 


SATISFIED CUSTOMERS REPEAT ORDERS 
HAVE BUILT THE VOLUME BUSINESS 
WE DO SELLING 


HEMPHILL Guaranteed EQUIPMENT 


DC, 230 VOLT MOTORS 


Qu. H.P. Make Speed Type 
1 300 G. E, 1200 MPC 
2 150 Cc. W. 900 Wwe 
1 125 G.E 7 RC 
2 75 Cc. W. WP 
1 30 Cc. W. 700 CM 
1 35 G. E. 860 RC 
1 25 Whse. 835 SK 


WESTINGHOUSE M.G. SET 


tone KW, 600V D.C., 2400/4160V, 720 RPM, 
3 Ph., 60 Cy., 7 PF Syn. Motor. 

Direct Connected Exciter, Motor Driven Rheo- 

SS Boards, all for full automatic 


opera 
SQUIRREL CAGE MOTORS 
Qu. Make Speed Type Volts 


150 G. E. 720 KT 440 


e THE 
HEMPHILL 
SEAL OF 
Satisfactory 
SERVICE 


125 G E. 3560 KF 2300 
100 G. E. 1200 FTR 220 
75 Ideal 1200 AT 220/440 
60 G. E. 1200 KT 220 
50 G. E 3560 FT 220 
50 G. E. 600 KT 440 
40 G. E. 3550 FT 440 
G. E. 600 KT 440 
MOTOR GENERATOR SETS 
Qu. KW a Speed DC AC 
1000 . E. 514 600 2300/4150 Syn 
1000 Whee. 720 600 2300/4150 Syn 
1000 1 
/4i 
150 C. W. 12 230 44 
150 3 Unit G. E. 1200 25/250 2300 Syn. 
150 Whse. 600 25 4150 Syn. 
125 C. W. 1200 25 2300 8.C. 
100 G. E. 900 250 2300 Syn. 
3 60 G. E. 1200 25 208 Syn. 
2 30 G. E. 1200 125 440 SC 
SYNCHRONOUS MOTORS 
Qu. H.P. Make Speed Type Volts 
El. Mach. 720 TEFC 2200 
200 Whse. 720 4150 
175 E 720 ATI 2300 
150 G. E. 720 ATI 2300 
150 G. E. 1800 4 
150 Whase. 900 ISIG 220 


OIL CIRCUIT BREAKERS 


3-—600 AMP. G. E. FKR-55-20, 15,000 V. 
3 P. 100,000 KVA, SOLENOID OPER. 


1—600 AMP. G. E. FK-143, 15,000 V. 3 P. 
50,000 KVA, Manual with Disconnects, 
Metal Ciad Enclosure. 


THIS SEAL GUARANTEES INSPECTION BY 
HEMPHILL ELECTRICAL ENGINEERS 


‘FOR POWER 


HEMPHILL«.co. 


1603 54th STREET, NORTH BERGEN, 
PHONE NEW YORK —LONGACRE $-3227 | 
PHONE NEW JERSEY —UNION 3.2600 


BREW WOLTMAN 


Many years of experience and service in the POWER EQUIPMENT FIELD—specializing in: 


Turbo Units Steam Engine Units Synchronous Condensers 
Diesels Rotary Converters Synch. & Ind. Motors 
Boilers Motor Generator Sets O:l & Air Circuit Breakers 
Transformers Frequency Changers Feeder Voltage Regulators 


Your inquiries stating your needs will receive our careful and prompt attention 


BREW, WOLTMAN & CO., INC. 


50 CHURCH ST., NEW YORK 7, NEW YORK 


Offers— 


USED 35 TON BRIDGE CRANE 


75’ span o, 5 ton aux, 25’ ‘7 Cab ty; 
3/60/220 V. A.C.—used approx. yrs. Mig. 
Northern—excellent condition. 


DAVE GORDON STEEL Probucrs. Inc. 


Tampa, Fia. 
Ph. 4-4169 


2411 35th St. 
P.O. Box 5033 


FOR SALE 


1 complete Fairbanks Morse plant—3— 
225 HP, 1—150 HP Model 32E14 with 
185 and 156 Kva Generators—240-480 
volts—3—360 HP Model 32E Fairbanks, 
300 Kva Generators. 


Other units 120 to 700 HP—Fairbanks 
Morse parts | buy, sell or trade. 


A. C. ASKEW 
Box 3073, Whittier Station 
Tulsa, Oklahoma 


25 Cycle Motors; 150 te 5 HP—Late Type 
60 HP 125 Erie City Economic Boiler 
1000 KW, 720 RPM Belted Generator NEW 
1000 /500/150 KW Motor Generator Sets 
312/120/75 KVA Engine Generator Sets 
125,000 Gallon Water Tank & Tower 

6’x50’ Louisville Rotary Dryer 

150 HP, 720 RPM Motor w/starter 


H. & P., 6719 Etzel, St. Louis 14, Mo. 


RENTAL OR SALE 


EXISTING 


BOILERS 
10 5000 HP —10 TO 900 Psi 


Diesel ENGINES STEAM TURBINE 
GENERATORS. 


10 20.000 KW 


STRICKLER ENGINEERING CORPORATION 


5220 Pennington Ave., Baltimore 26, Md. 
Curtis 7 2772 = 


ELECTRICAL FUSES 
Any Amperage « Any Voltage 


We carry on hand the largest surplus 
stock of electrical fuses in the world. 
Over 50,000,000 in stock. We guarantee 
a minimum savings of at least 20%. We 
invite your inquiries. Specials are our 
specialty. 


Electrical Products Sales Corp. 


P.O. Box 546 Hoboken, N. J. 
WE BUY SURPLUS FUSES 


DIESELS FOR SALE 
2—250 H.P., 170 KW, 400 rpm, 5 cyl. Worth- 
ington 
1—125 h.p., 100 KW, 600 rpm, Columbia Electric 


Generators and Switch Board 
In excellent condition. Make us an offer. 


COSMOPOLITAN ICE COMPANY 
1703—21st St. Tampa, Florida 


FCR SALE — 3X BOILER 


One Kewanee 125 HP, serial No. 386 equipped 
with North American Dual Oil Burners and 
Fan. Now in op>ration until about June 1, 1954. 


GAR WOOD IND. INC. 
Findlay, Ohio 


DIESEL POWER 


380 HP . 1800 R.P.M. 
ANY INDUSTRIAL APPLICATION 
PUMPS @ TRACTORS e@ CRANES 
BUSES @ BOATS GENERATORS 
General Motors *6-71 Twin Diesels used less than 
25 hours—priced for quick sale—Iinspection invited. 

YSTAL MOTORS 


5901 Bay Pkwy, Bklyn., N. Y. 
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7500 KVA G.E. condensing, form J, 5 
stage, 200 lbs. 3 phase 60 cycle 
2300/4000 volts. 


5625 KVA West. condensing, type CW. 
150 Ibs., 3 phase 60 cycle 2300 
volts. 


3750 KVA G.E. condensing, form G, 4 
stage, 150 lbs., 3 phase 60 cycle 
480 volts. 


2500 KVA G.E. noncondensing, form A, 
3 stage, 150 lbs. initial, 15 lbs. ex- 
haust, 3 phase 60 cycle 480 volts. 


1875 KVA G.E. condensing, type F, 10 
stage, 150 lbs., 3 phase 60 cycle 
480 volts. 


1250 KVA G.E. noncondensing, form B, 
1 stage, 125-150 lbs. initial, 5-15 
lbs. exhaust, 3 phase 60 cycle 2300 
volts. 


1250 KVA G.E. condensing, form E, 3 
stage, 150 lbs., 3 phase 60 cycle 
2300 volts. 


with all auxiliaries as in operation. 


Write, Wire or Phone For Further Details and Prices. 


3000 KW NONCONDENSING TURBINE GENERATOR UNIT 


3000 KW 80% P.F. 3750 KVA General Electric generator, 3 phase 60 cycle 480 volts 
direct connected to 3000 KW General Eleciric noncondensing turbine, type R, 8 stage. 
150% initial pressure, 15{ exhaust back pressure, 3600 RPM. 


The above turbine generator units are in excellent condition. They are still installed and complete 


INTERNATIONAL POWER MACHINERY Co. _) 


UNION COMMERCE BLDG. telephone: Main 1-9514 CLEVELAND 14, OHIO 


3 PHASE 60 CYCLE 220/440 VOLT 


HP Make Type Speed 
10 F.IM., 2 Speed H-12B 600, 1200 
KT-502 860 
10 Cr. Wh., BB SC-ALH 365 865 
10 Allis Ch AR 200 
10 KT-300 1200 
10 G.E. K -326 1200 
15 West. New, Vert., BB CW -404 900 
G.E. 700 
15 G.E. KT-312 900 
15 G.E. K-512 900 
15 Cr. Wh. sc 900 
15 U.S., BB FRB-482 1200 
15 Reliance 1H 1200 
15 K -326 1800 
15 L. Allis, verecs, Ex. Pr. EX-364 1760 
15 G.E., Special K 3460 
15 G.E., Var. Speed IK 1800 /600 
20 West MS 900 
900 
20 BP-18T 1140 
20 1150 
20 CS-365 1170 
Allis, Ex. Pr. ES-365 1800 
25 G.E., Slip Ring 1-M 685 
25 G.E., New K-405 900 
25 1K 1200 
25 Ch. AR 3600 
30 Wagner, Slip Ring 1200 
30 Slip Ring MT-523 1800 
35 West., Slip Ring CW-785 585 
40 «Cr. Wh 1210 685 
Lincoln IM 720 
40 ~West. cs 1160 
50 West. cs 900 
50 «G.E. K-504 1200 
50 F. Morse 12-B 1725 
50 FF. Morse H 1750 
50 =Ideal, New, TEFCCB A-B 1800 
60 West., TEFCBB, Ex. Pr. CS-607 875 
75 West., Slip Ring Ww 900 
736 T-356 865 
75 =F. Weischel, Synch. 26Y-RN 1200 
100 West, Slip Ring w 435 
150 «G.E. KT-5585 875 
200 «=«G.E., } Ring M 600 
200 Synch 2300 volt 225 
350 G.E., Synch 4800 voit 225 


25 CYCLE MOTOR 
SPECIALS 


1— 40 TEFC BB 3/25/220/440/ 
1500 R 


HP Morse BB 3/25/220/440/ 


1—100 HP Gen. 
440/1445 RPM 


1—100 HP Gen Elect. Type KT 559S Ball 
Bearing 3/25/440/1465 RPM. 


150 HP Gen. Elect. Type KT565 TEFC BB— 
25/440/750 RPM. 


MOTORS 


60-50-25 Cycle in Stock—All Sizes. Slipring— 
Squirrel Cage—Synchronous. All types of 
Control Equipment. 


100 HP Gen. Electric Type | form K 3/60/ 
2300/600 RPM. 


an Type KT 553 3/25/ 


100 HP Gen. Electric Type KT 356 3/60/2200/ 
900 RPM. 

125 HP Gen. Electric Type | form K 3/60/440/ 
720 RPM. 


125 HP G. E. Type KT 3/60/2300/1200 RPM. 
150 HP G. E. Type KT 3/60/440/500 RPM. 


50 HP S. pees Type | form K 3/60/ 
0300/9 100 RPM 


400 HP GEAR REDUCER 


1—400 HP Nutall (Westinghouse) Type LMR- 
25 Single Helical Heavy Duty Reducer— 
6-1 Ratio at 900 M with High Speed 
Shaft Extension for Brake. 


400 H.P. COMPENSATOR 


400 H.P. Westinghouse reduced voltage, man- 
ually operated synchronous motor starter— 
Unity P.F.—3/65/2300 Volts—Complete. 


55" LIFTING MAGNET 


1—55” Cutler Hammer Magnet 250 Volts DC. 
Excellent Condition. 


125 VOLT DC MOTOR 


1—100 HP Crocker Whecler 125 Volt DC 
850 RPM Ball Bearing 


DC CIRCUIT BREAKERS 


1—1000 AMP. Condit. 2 Pole 
1—1600 AMP. Condit. 2 Pole 
1—1600 AMP. Westinghouse 2 Pole 
1—3000 AMP. Westinghouse 2 Pole 


TRANSFORMERS 


1—750 New. Outdoor 3/60/ 
+400 /208Y /120 

1—300 KVA Niagara, New. Non-inflammable 
Liquid. 3 Phase, 60 Cycle 4160 V. Prim. 
480 V. Secondary, Primary Fused Cutouts, 
Secondary Junction Box. Immediate Ship- 
ment 

1—75 KVA GE. Dry Type 1/60/440 V. Pri- 
Pog 220 V. Sccondary 

6—50 KVA Niagara. New. Dry Type 1/60/ 
240 120/240 

1—20 KVA G.E. Dry Type. 1/60/480 V. Pri- 
mary, 120 V. Secondary 
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TURBINE GENERATOR UNITS 
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SEARCHLIGHT SECTION 


AT AUCTION 
ELECTRIC 
GENERATOR PLANT 


of the City of Milford, Del. 
To Be Sold at Auction 
WEDNESDAY, MAY 19, 1954 
at 1 P.M. Daylight Time 
on the Premises 


Westinghouse Steam Turbine Driven Gen- 
erator, 3600 R.P.M., KW Rating 1250 
with Allied Equipment. 


Westinghouse Stecm Turbine Driven Gen- 
erator, 3600 R.P.M., 625 KVA with all 
Allied Equipment 


GE Curtis Steam Turbine Driven Genera- 
tor, 3600 R.P.M., 300 KW with Allied 
Equipment. 


2 Edgemoor 361 H.P. Water Tube Steam 
Boilers with underfeed Stokers, Coal 
Conveyor, large Stock of Parts. 


Westinghouse Auxiliary Generators, Inger- 
soll Rand 10x8 Air Compressor, Mis- 
cellaneous Power Equipment, Trans- 
formers, Pumps, Motors, Panel Board, 
Switching Equipment, Conveyors, Meters, 
Hoists, Crane, etc. 


City of Milford has contracted to buy its 


power from Delaware P&L Co.—hence this 
sale at auction. 


Write for Descriptive Illustrated Circular 


SAMUEL T. FREEMAN & CO. 

Auctioneers 

1808-10 Chestnut Street 
Philadelphia 3, Pa. 


BOILERS 


4—1200 H.P. B&W Sectional Steel Header 
Cross Drum Boilers, 225 design pressure, 
Mfg. in 1924. Code. All usual accessories. 
Lower rows retubed in 1950. Located in 
N. Y. State 

2—-824 HP Sterling Boilers, 1930, active certi- 
ficate for 300 W.P. chain grate stokers, 
ELESCO Bann Bring all auxiliaries, Austin, 
Minn. 

3—600 HP, B. and W. lon cis drum, sec- 
tional header boilers, A.S.M.E. 225% steel 
headers. Located N. Y. State. 

2—509 HP, B. and W. Boilers, 1916, retubed 
1952 209% W. P. Lawrence, Mass. 

1—4902 Walsh-Widener Cross Drum, 
Headers, 4° tubes, 1927, 4502 W all 
auxiliaries. West Point, Virginia. 

—— HP Keeler C. P. Boiler, 1942, 1602 

P. new tubes and refractory, TODD me- 
pd oil burner and pump set. Over- 
hauled, dismantled. Ready to ship. N. Y 


Complete plant consisting of: 

2—20,000% pr. hr., 1602 W. P., 1942, B. and 
W. steam generators, deaerating heater, all 
boiler auxiliaries. A complete plant. San 
Fernand.no, Florida. 

1—310 HP Keeler C. P. Boiler, 160% W. P. 
1942, pressure parts ship in one piece. Lake 
City, Florida. 

1—250 H.P. B.&W. Sectional Steel Header 
Boiler, 2502 W. P. All usual accessories 
and trim, mfg. in 1924. Location—Florida. 


PACKAGE BOILERS 


2—350 HP Cleaver-Brooks, 150% W. P., 1946 
mfg., No. 6 oil. Location—New Jersey. 
2—300 HP Cleaver-Brooks, 150% W. P., 1947 
mfg., No. 6 oil. Location—New Jersey. 
Miscellaneous Scotch Marine Boilers, 75 to 150 

H.P. available. 

A number of Self-Contained & Economic Units, 
50-150 H.P., 100-200 Lbs. Pressure. 

2—Detroit Roto-Spreader Stokers for 300 H.P. 
Boilers, nominal rating. 

Combustion Engrg., Spreader Stoker complete 
with fan & Hogan Controls-Stoker. Designed 
for 600 H.P. boiler at 200% of rating, or 
1200 H.P. 

3—Elliot Surface Condensers, 1—900 sq. ft. 
2—600 sq. ft. Located in New Jersey. 

1—500 KW G.E. Turbine, 5 Stage with 625 
KVA Alternator, 440 v., 600 sq. ft. Elliot 
super condenser. 

1—300 KW. Gen. Elec. Turbo-generator set. 
Completely rebuilt and rewound for 220/440 
V. includes switchboard and exciter. Pres- 
ently boxed for export. Offered at an ex- 
tremely low price. 

1—15 KVA 3/60/220 V. Ideal air commr to 
3 cyl. Hill Diesel engine with control panel. 


WARNER J. SHERB, INC. 


342 Madison Avenue, New York, N.Y. 
Telephone MUrray Hill 2-9098 


FOR SALE 


(2) EX-LIBERTY SHIP BOILERS 

24,000 pounds per hour—4890 sq. fr.—225 
pounds working pressure. Made by Combus- 
tion Engineering Co. Located West Coast. 

(3) SCOTCH MARINE BOILERS 

225 pounds working pressure. Approximately 
17,500 pounds each, per hour. 

(4) 300 KW G.M. 8-268A DIESEL GEN. 


G.M. diesel generator sets—120/240 volts DC 
—1200 RPM—1250 amps.—8 cyl. 614x7—with 
switchgear. 


NEW 60 KW CUMMINS DIESEL GEN. SET 
60 KW—120 volts DC 


(2) 100 KW GM 3-268A 440/60/3 AC gen- 
erator sets. 


(1) 100 KW LORIMER 440/60/3 AC genera- 
tor set. 


(1) 100 KW FAIRBANKS-MORSE opposed 
440/60/3 AC generator set. 


75 KW WAUKESHA DIESEL GEN. 
Heavy duty—totally enclosed—with built-in 
switchgear. 75 KW—230 volts DC. 6 


cy 
Waukesha diesel, 160 HP, 1200 RPM. Radiotor 
cooled. 


(6) 300 KW TURBO GENERATOR SETS 

120/240 volts DC—Joshua-Hendy turbine—250 
Ib. W.P. condensing. Suitable for pressures to 
440 Ibs. at 740 TT. Geared to 1200 RPM. 300 
KW Westinghouse 120/240 volt 1250 amp. 


stabilized shunt generator. With switchgear. 
Built 1945. Excellent condition. 


(1) SUPERIOR HEAVY DUTY DIESEL 
510 HP at 360 RPM—S5 cylinder—1414x8—type 
ZDSB—non-reversing—vertical—4 cycle—cold 
starting—mechanical injection. Engine totally 
enclosed. For heavy duty pumping, dredge serv- 
ice, power generation, textile & saw callie, etc. 
Excellent condition. immediate delivery. 


ELECTRIC WINCHES 


50 .-1-* volts DC—built in controls—5 ton. 
and 10 t 


THE BOSTON METALS CO. 


313 E. Baltimore Street 
Baltimore 2, Md. 
Curtis 7-5050 


BOILERS 


1—150 H.P. 175% H.R.T. 
2—300 H.P. Keeler C.P. 
2—400 H 


P. 1—500 H.P. 
1 Steel Stack 54” x 90’ 14 Plate 


R. A. HACKNEY 
8088 Broadway, Indianapolis 20, Indiana 


LARGEST INVENTORY 


WRITE, wire GENERATORS DIESELS 
OR PHONE 
ELECTRIC EQUIPMENT co. 


LD. (Long Distance) 65 
ROCHESTER 1, NEW YORK 


Explosion Proof Meter Headquarters 


RANTEED 


VOLT, 60 CYCLE, 3 PHASE, SQUIRREL CAGE and 


8 CAIRN ST., ROCHESTER 2, N.Y. 
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— — | 

or > RING MOTORS: : 

FX S05S.new 1800s B. splash proot 

$04S,new 1800 BB. splagh proof 

This is @ partial listing. CALL or WIRE COLLECT on your motor requirements. | 
| POWER EQUIPMENT COMPANY 
P.O. BOX 534 Tel: Genesee 5629 
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SLIP RING MOTORS 3-Ph., 60 Cy. 


H.P. Volts Make Ss 


4000 
) 


2300 (new) 


300 440 G E. (hoist) 600 
300 2200 360 
300 440 3600 
250 440/220 600 
250 550/440 1200 
250 440 600 
200 440/220 514 
200 440 450 
150 (2) 440/220 720 
150 2200 /440 600 
150 550/220 720 
145 4000 /2300 1800 
35 440/220 600 
25 440/220 900 
25 550/440 1200 
25 2200 600 
SYNCHRONOUS MOTORS +-Fh.. 60 Cy. 
H.P. Volts 

400 2200 /440 720 
375 440 220 Whse G 900 
350 440/220 El. Machy. Syn. 1200 
300 2300, 400 TS 720 
300 2200 /440 G.E TS 1200 
250 2200/440 G.E Ts 720 
250 440/220 G k ATI 1200 
250 2300 3. E. TS 3600 
250 440/220 Whse HR 277 
250 2200/440 G. 1200 
250 440/220 G.E ATI 600 
200 4150/2300 Whse 1800 
125 440/220 Whse HR 400 
110 440/220 G. rs 257 


SQUIRREL CAGE MOTORS 


Volts Make 


514 

E 

E 36 

se. 

li 8 

2200 /440 G.E 
(2) 2200/440 GE KT 1200 
2200 /440 G.E K 1200 
440 G.E IK 720 
440/220 G.E KT 1800 
2200 /440 G. FE. JK 600 
2200 3. E KT 1800 
440/220 Whse cs 900 
2200 Al. Chal AR 1800 
220 Whse. cs 1200 
440 sp KT 1800, 600 
440/220 .E IK 450 
440/220 a. KT 720 
4402200 G.I Ik 514 
2200 /440 G.I KT 600 
440 (220 G. KT (vert.) 120¢ 
2200/440 G.I K 20 
220/440 G. E K-TEFC 720 
) 2200 Whee. CS X-pf. 1800 
) 410/220 Whase. CS-TEFC 1800 
220 AL Chal X-prf. 600/1200 


A. C. GENERATORS 
320 kva. 660 rpm 2300 /440/220 V..G E. 
300 kva, 900 rpm, 480 220 V..G 
250 kva, 720 rpm, 1/440 V 
225 kva, 600 rpm 440 V 
200 kva, 720 rpm, 0/440 E Ball brg 
187 kva, 1200 rpm, 2200/440 V W hse 


CIRCUIT BREAKERS 
2000 amp. GG_ E., 3 pole, 600 V 
1600 amp. IT 3 pole, 600 


“KR-155 
opr., draw-out 


= 


Ve 
50. kKva, ‘Whse., 440-—220/110 V 


v 
28, 600 amp., 15,000 V., G. E., Sol. 
50 kva, G.E., 2409—120/240 V 


D. C. MOTORS 


Volts Make Type Speed 


olt 
230 (2 new) &. Wh. CMC 


MOTOR GENERATOR SETS 


Make AC 
Whee. 140/220 Syn. 250 
Whse 2200 Syn. 250 
G. E. 220/440 Syn. 230 
G.E 440/220 Syn 250 
Al. Ch. 220/440 sq. ca. 240 
440/220 sq. ca. 125 
G.E 2200 440 Syn. 125 
G. E. 2200 /440 Sq. Ca. 250 
G 2200 /440 ca. 125 
G 440/220 8a. ca. 250 


TRANSFORMERS 60 mG 
Standage 22000 11000 236 
arc 


vines 
575 V 
2300 \ 
480 240 V 
2300 (4600 V 
240 480 V 
ya, Al Chal 2400-—240 120 V. 
Whse., 2400—120 240 V. 
G. E., 4150—120/240 V. 
Whee., 2400—120/55 V 


Whse., 2400—240 480 V. 
Moloney, 4150—240 V. 


458 SEVENTH 


_ STEPHEN HALL & CO. 


HARRY J. RICE pres 


HOBOKEN, N. J. 


= q Only 
$149.50 


Limited quantity 
Designed for use 
+ Central Stations 
« Substations 
Indust’! Plants 
« Publie B'idings 
« Hospitals, Ete. 
Charges 54 cell 
battery at from | 
to 10 amp. rate. 
Operates on 115 
cy, | ph. 
Guaranteed = un- 
used war surplus 
in original cases 
complete with 
spare fuses and spare electric fan. Price $149.50 
net. FOB Bronxville, ¥. 
The model GRC89FI6 Copper Oxide battery charger 
consists of a transformer, a secondary reactor, a 
copper oxide rectifying element, a ventilating fan, 
control circuits and auxiliary equipment. Trans- 
former tapped for various supply voltage. Eight 
secondary taps for adjusting changing rate 


ELECTRONICRAFT 


27 MILBURN ST.  BRONXVILLE 8, N.Y. 
PHONE: BRONXVILLE 2-0044 


t 


i—2000 KVA — 3-60-33000-4160Y Westinghouse 
type CPS Westinghouse self-contained substation. 
1—450 KVA—3-60-13200-115/230 V. GE substation. 
4—100 KVA—3-60-2400-208/120 V_ pyranol GE 
transformers with 225 A3 pole airbreaker 
mounted on case. 
700 & 450 HP—i80 rpm—4160 V UNUSED syn. 
motors. 
H. BLAINE JOHNSON & ASSOCIATES 
53 W. Jackson Bivd., Chicago 4, III. 


POWER PLANT EQUIPMENT 


370 KVA Mod 397 Catrpillar, Portable 


1000 KW Mod 16-278A General Motors, portable 


300 KW Mod 8-268A General Motors, portable 


Model 16-258S General Motors, supercharged 
Model 16-258 General Motors diesel engine 
Model 12-567 General Motors diesel engine 
Model 8-268A General Motors Diesel engine 


We have considerable amount of good used parts 
for 16-278A GM engines, such as heads, liners, 
injectors, valves, Etc., also surplus accessories. 


2—1250 HP Nordberg Mod T.S. diesel engines 
2— 600 HP Mcintosh-Seymore diesel engines 
2— 360 HP F&M, Model 32 diesel engines 
2— 240 HP F&M, Model 32 diesel engines 
2— 120 HP F&M, Model 32-E-14 diesel engines 


i— 60 HP F&M, Model 32 diesel engines 


6—4000 cu. in G.M. Natural gas, 900 RPM 


i—62'2 KVA Buda Mod 1175 Diesel Gen. Set. 
i—1500 KW G.E. Turbine Generating Set 

1—500 KW G.E. Turbine Generating Set 

2— 500 CFM Vacuum Compressors 

i—6500 GPM 90° hd. Centri. pump w 150 HP motor 
i—3500 GPM 90’ hd. Centri. pump w 100 HP motor 
i— 225 KVA G.E. Generator, 600 RPM 

i— 500 KW G.E. Generator, 3600 RPM 


Our prices are reasonable; our service is good. We 
have 5000 industrial machinery items in stock. Your 
inquiries are appreciated. 


GENERAL MACHINERY & 
EQUIPMENT CO., INC. 
809 Woodland—Kansas City, Mo. 
Victor 0018 


LAND'S 45th YEAR 


MOTORS & GENERATORS, etc. 


1 YEAR GUARANTEE 


SYNCHRONOUS CONDENSER 
1250 KVA Westg., 3 ph., 60 cy., 480 
volts, 1200 RPM, with 15 KW direct 
connected Excitor. Late modern steel 
frame & base unit. Complete with 


control gear. 


STEAM TURBINES 
And Gear Reduction Units 


1—Westinghouse 150 H.P. Steam Turbine and 
Gear Reduction Unit. 

1—Westinghouse 100 H.P. Steam Turbine and 
Gear Reduction Unit. 

These units are in excellent condition and 

priced reasonably. They are designed for inlet 

steam pressures of 105 and 90 Ibs. respectively 

and 15 lb. back pressure. They can be used 

efficiently with higher initial steam pressure. 


FS-2342, POWER 
330 W. 42nd St., New York 36, N. Y. 


BOILERS—DIESEL PLANT 
LIKE NEW 


3—214 H.P. Fitzgibbons Horizontal return 
tube bcilers, 125 Ib. pressure, coal 
fired automatic stockers, vacuum 
pumps. 

1—Fairbanks-Morse 250 H.P. diesel gen- 
erating plant, switch gears and trans- 
formers. 


PELNIK WRECKING CO., INC. 
SYRACUSE, NEW YORK 
Phone—Syracuse 72-1031 
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125 VOLT DC GENERATORS 


KW Make Speed 
200 West. 900 
150 Westg. 1200 
150 Westg. (3) 900 
100 Cr. Wh. 1200 
100 E.M. 1200 
100 G. E. (2) 900 
100 Westg. 1200 
100 Westg. (2) 900 
75 . E. (2 1200 
50 Westg. (2) 1150 


PLUS 40 additional units % to 40 KW 


250 VOLT DC GENERATORS 


KW Make Speed 
2000 G. E. NEW 
1150 G. E NEW 
750 G. E. (2) NEW 
500 G. E. 500 
400 G. E. NEW 
250 Cr. Wh. 1200 
200 El. Mchy 900 
150 G. E, 1200 
125 G. E. (2) 1200 
125 E. D. 1750 
100 Deleo (4) 1150 

75 Westg. 900 


40 G. E. 3-Unit 1150 
25 G. E. 1200 
17 A-C 1750 
15 Star 1750 
10 G, E. 1150 


PLUS 15 additional units 4% to 74% KW 


Partial Listing Only! 
Please Send Us Your Inquiries 


WRITE, WIRE or PHONE (Anal 6-6976 


148 GRAND STREET 


SEARCHLIGHT SECTION 


Cc 600 
Rel. . 400 1200 


Input V., Motor V.. 
AC Type Cc 


EE 


POO OOO 


2 > 
peed | HP. Speed | H.P. bas 
+4 W hse 1800 | 600 3600 250 ‘ 
2200 W 500 225 2870 
2201 G. E. 200 230 G. cD 750 
450 ‘ Whse 514 | 300 150 230 Whse. SK 1750 
450 440 W hse 720 | 400 100 230 Whse SK 4090/1200 
400 440 900 | 400 100 230 Cr. Wh CMC 625 os Se 
300 4000 600 300 90 230 G.I cD 1750 . 
225 50 230 
300 
200 
200 
200 = 
200 
150 
150 
150 125 
150 120 eon 
150 
150 
150 
150 
125 
100 
100 
60 667 ky 
50 600 
50 500 k 
500 k 
333 kv 
1 200 kv 
1 200 Kv pis 
i 200 kv 
1 150 Ky 
i 150 
1 150 kv 
100 kvs 
5—100 kv 
2—100 k 
75 
2 
6 
Peat! 
| 
|) 
% 
60 N. W. 1150 
‘ 
Ay 
! 
= 
Perey 
Est. 191 44th YEAR 
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ADVERTISERS’ INDEX 


This index is a service to readers. Every effort is made to maintain its accuracy, but POWER cannot assume responsibility for errors or omissions. 
When a star appears after the name, the advertisement does not appear in this issue but appeared in an issue within the previous three months. 


AEG Allgemeine Elektricitats 
Gesellschaft Berlin-Grunewal 
(Western Germany) 


Air Preheater Corp 
Allen-Sherman-Hoff Co 
Allis-Chalmers Mfg. 


Allpax Company Inc 
American Blower Corp. 


American Brake Shoe Co. 
(Brake Shoe & Casting Div.)........... 


American District Steam Co. Inc 
American Engineering Co 
American Gilsonite Co 


American Locomotive Co. 


American Pulverizer Co 
Ames Iron Works, Inc 
Anchor Packing Co 
Arkansas Fuel Oil Co 
Armstrong Cork Co 
Armstrong Machine Works 


Babbitt Steam Specialty Co............... 
Babcock & Wilcox Co 


Beleo Industrial Equip. Div. Inc 
Belmont Packing & Rubber Co............ 252 
Bendix Aviation Corp. 

Bethlehem Steel Co. 
Betz Co., W. H. & L. D 
Biddle Co., James G 
B-I-F Industries, Inc 
Bigelow Company 
Bituminous Coal Institute 
Black, Sivalls & Bryson Inc 
Blackmer Pump Co 


Bonney Forge & Tool Works 
Botfield Refractories Co 
Bros Boiler & Mfg. Co., Wm 
Brown Boveri Corp 
Buell Engineering Co. 
Buffalo Forge Co. 


Builders-Providence, 
Bussmann Mfg. Co. 


Carey Mfg. Co., Philip 
Catawissa Valve & Fittings Co............ 
Chapman Valve Mfg. Co.................. 185 
Chase Brass & Copper Co 
Chesapeake & Ohio Railway 
Chesterton Co., A. W 
Chicago Pneumatic Tool Co 
Childers Mfg. Co. 
Cities Service Oil Co 


Clarage Fan Co 


208 
Cleaver-Brooks Co. (Boiler Div.).......... 
Cleveland Vibrator Co.................... 260 
Combustion Engineering, Inc............. 58-59 
Cooper-Bessemer 112 
Copes-Vulcan Div. Continental 

Coppus Engineering Corp................. 
Cyclotherm Corporation.................. 
Darling Valve & Mfg. Co................. 264 
Dearborn Chemical Co.................... 
De Laval Geparater 213 
De Laval Steam Turbine Co............... 2 
Diamond Power Specialty Corp........... 8-9 
Downingtown Iron Works Inc............. bg 
Dravo Corporation............ 268 
218 
267 
Electric Machinery Mfg. Co............... 251 
Elgin-Refinite, 

Div. of Elgin Softener Corp............ 269 
258 
Erie City Ivem 186-187 
Ernst Water Column & Gage Co.......... 282 
Farmers Engrg. & Mfg. Co............... 196 
Foster Engineering 226 
Vester Carpe... . 69 
Gastesk Ces... 249 
General Electric Co. 

(Apparatus Dept.)..... 18-19, 55, 65, 71, 137 
General Refractories 
Golden Anderson Valve Spec. Co.......... * 
Graver Water Conditioning Co............ 253 


Green Fire Brick Co., A. P 
Green Fuel Economizer Co 
Greene, Tweed & Co 
Grinnell Company 
Griscom-Russell Co 
Gustin-Bacon Mfg. 


Hagan Corporation 
Hall Laboratories 
Hammel-Dahl Company 
Haynes Products Co 
Hays Corporation 


Heyl & Patterson, Inc 
Hill Pump Valve Co 
Hilliard Corporation 


Hoffman Specialty Mfg. Corp 


Ideal Laboratory Tool & Supply Co 
Illinois Water-Treatment Co 
Industrial Instruments, Inc 
Ingersoll-Rand Co 
International Nickel Co 
Iron Fireman Mfg. Co 


Jerguson Gage & Valve Co 
Johnson March Corp 
Johnson Service Co 
Johnston & Jennings Co 
Johnston Pump Co 


Keasbey & Mattison Co 
Kennedy-VanSaun Mfg. & Engrg. Corp.. 
Kewanee-Ross Corp. 


A. G. Koln, 
Koons & Co., Charles A 
Koppers Co., Inc. 
27 
Kuljian Corporation 


Leeds & Northrup Co 
Link-Belt Company 
Lockett & Co., Ltd., A. M 
Lonergan Co., J. E 


Fiske Bros. Refining Co 


Lummus Company 
(Fabricated Piping Div.)............... 216 


Lunkenheimer Company 


Mahon Co., R. C 
Manning, Maxwell & Moore, Inc 


7 
3 26-27, 51, 60, 68, 167 
: 
258 
6-7 
279 
Baltimore & Ohio Railroad................ ° 
Barrows Porcelain Enamel Co............ 278 ‘ 
d 
s 
211 
74-75 
, 
Blaw-Knox Co........ es Key Company 219 
260 
63 1 
246 
189 
207 : 
1 
244 
248 
Lubriplate Div 
239 
261 
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Marsh Heating Equipment Co............. 281 
Mason-Neilan Regulator Co..............- 
MeGraw-Hiill Book bd 
Moresid 
Industrial Div. 

Minneapolis-Honeywell Reg. Co...... 178-179 
Marrey Ewen Works Ce..... 
National Airoil Burner Co., Inc............ 204 
National Aluminate Corp............. 153, 188 
National Conveyors Co., Inc.............. 
National Valve & Mfg. Co............... 225 
Michelson G& Co., 163 
159 
North American Mogul Products Co...... ad 
Palmer Thermometers Inc................. 220 
Panalarm Products, 
Peabody Engineering Corp................ bg 
Peerless Electric Co. 

(Fan & Blower Div.) 252 
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FEATURES: 


RESULTS: 


1. Remote Control—FEntire installation is oper- 
ated by switchboard control from any convenient 
location. 


1. Central control room operator can see all meters 
and operate all controls that determine optimum 
performance. 


2. Low-cost Energization—Weatherproof high 
voltage transformer and electronic tube rectification 
equipment allow location flexibility and minimum 
power consumption. 


2. Space conservation, short high voltage connec- 
tion between rectifiers and precipitators insure com- 
pact, economical installation. 


3. Unique Electrode Design—Plumb-bob dis- 
charge electrodes, individually weighted to remain 
taut, are uniformly positioned by a lower framework. 


3. Discharge wires are kept perfectly aligned at all 
times for maximum overall precipitator performance. 


4. Electronically Controlled Rapping—New 
magnetic impulse rappers are designed for continu- 
ous, sequential, smoothly regulated electrode rapping. 


4. Eliminates stack puffs and produces increased 
overall efficiency. 


Corporation repre 


Ask your Research ate on the 


RESEARCH CORPORATION 
405 Lexington Avenue, New York 17, N. Y. 
Bound Brook, N. J. ¢ Grant Building, Pittsburgh 19, Pa. 
122 South Michigan Avenue, Chicago 3, Ill. 
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You can be confident of the piping fabricated in Grinnell 
shops, because Grinnell Research predetermines materials and 
methods, then checks results to insure that specifications are 
met exactly. 


An example of the thoroughness of Grinnell Research is 
the preparatory work which was done to insure the perform- 
ance of the piping shown above. This sub-assembly is being 
fabricated from 4” wall pipe forged from 2%% chrome, 1% 
moly steel. To withstand the high pressure and temperature of 
this installation, Grinnell Research specified the fabricating 
and welding procedures to be used. This included the time and 
temperature cycles for preheating and stress relieving, and the 
correct type of electrodes. 


Preliminary test welds on sample pipe were made. These 
were then cut apart and analyzed to check microstructure 
and strength of the weld, which had to have the same properties 
as the pipe itself. 


Taking photomicrograph of specimen of a test weld. 


WALL 


' for steam at 
2050 PSI and 
1050° F! 


A test piece of 4” wall pipe cut apart to show the quality 
of the weld. Also illustrated is the method used to intro- 
duce a radium capsule into the center of a completed 
assembly for radiographic examination of the weld. 


During fabrication, the first inch of each weld 
was ground smooth and given a complete radio- 
graphic examination for possible flaws. Finally 
the completed weld was checked by radiographic 
examination, 


It's intricate business . . . developing correct 
fabrication methods for new materials and 
services. It’s one of the jobs for which Grinnell 
fabrication specialists are well qualified, because 
Grinnell has the equipment and modern methods, 
the interpretive engineering, the metallurgical 
research facilities and the skilled personnel to 
handle any prefabrication requirement. 


GRINNELL 


WHENEVER PIPING IS 


Grinnell Company, Inc., Providence, Rhode Island ° 


pipe and tube fittings * welding fittings ° 


Grinnell-Saunders diaphragm valves * pipe °* 


industrial supplies 


engineered pipe hangers and supports °* 
prefabricated piping * 
Grinnell automatic sprinkler fire protection systems ° 


INVOLVED 


Coast-to-Coast Network of Branch Warehouses and Distributors 


Thermolier unit heaters °* valves 


plumbing and heating specialties * water works supplies 


Amco air conditioning systems 
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Carey asbestos cement cable trays 


trim maintenance costs—won’t burn, rust or rot. 
Miles and miles of heavy electric cables wind their way beneath 
the massive walls of Bull Shoals Dam, carry precious power from 
generating plant to distribution transformers. Guarding, support- 
ing and leading the big cables through a mystic maze of under- 
ground tunnels are orderly banks of strong, yet lightweight, 
Carey CABLE TRAYS. 
This economical Carey asbestos-cement product saves costly 
maintenance and periodic preservative treatment or painting. 
Dampness will not cause it to rust, rot or corrode. 
Another advantage of Carey CABLE TRAYS is that they sim- 
prify cable installation, go up fast with easy-to-install fastenings, 
eep cables in neat arrangement for quick identification when 
necessary. Most important — because of being open-top trays, 
cable maintenance is made easy! 
It will pay you to write for complete details on this cost-saving, 
new Carey product. A bulletin or any information you need will 
be sent on request. Simply use coupon below. 


Orderly arrangement of Cable Trays in Tray Room. 


Note numbered Cable Trays that identify cobler— py 
won't rust, rot, corrode or burn. 


BULL SHOALS DAM, new hydro-electric project located at Bull Shoals, Ark. 
Electrical contractor: Lake Charles Electric Co. 
Lake Charles, La. 


Built-up Roofing 


MAIL TODAY: P-5 

THE PHILIP CAREY MFG. COMPANY, LOCKLAND, CINCINNATI 15, OHIO 
In Canada: The Philip Carey Company, Ltd., Montreal 3, P.Q. 


[} Please send information on Carey asbestos-cement 
Cable Trays. 


Have your Representative call. 


NAME 


FIRM. 


ADDRESS_ 


ZONE___STATE 


: 
roures miles 0 wer capie over ao 
- 
: 
f 

on 


